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JNTEROFHCE CORRESPONDSNW 
._ - 

DATE : March 6, 1992 

TO : P. L. Fuller, Remediation Programs Divisicw, Bldg. T130B, X5744 

FROM: 

SUBJECT: 

R. B. Hoffman, Classification Offis, T8938, 3J459$(lc 4” f(3# 

CLASSIFICATION EXEMPTION WAIVER lfOR REMEDJATJON S R O G W S  DIVISION 
(RPD) DOCUMENTS 

Your request for exemption from class4if4ca.Qi,on/U.C~~ review o f  Remediation 
Programs Division (RPD) documents as prgposqtj .Sn your letter of March 5, 1992 
has been considered. 

Based upUI1 a substantial .historical perspective, we have concluded that the 
reporting activities in which your Divisi@,r) ~f the Environmental Management 
Department is involved are unclassified and UCM-free In nature and content. 

All reporting activities for those Operable Units (OUs) one thru sixteen, exceot, 

further classification/UCNI review by the Classif ieatfon Office. This waiver 
includes internal , as well as, external letters, work plans, reports, interim 
measures, RCRA facilities investigatians, interim remedial actions, site 
characterization studies; human- heal tF - risk assessments, .environmental 
evaluations and assessments, comparative qnalyses, and other environmental and 
administrative documentation, as out1 ined in yqvr letter. A t  this time sufficient 
knowledge of  the type o f  information which’0U 15 will comprise has not been 
established and until this can be acertainsd, classjfication review will be 
necessary. 

In general, should RPD documents begin to differ in scope and context from past 
practice, it will become mandatory that you contact this office to ensure that 
this classification review waiver be $usljCiatS and correct, 

Operable Unit 15 - Inside Building Closures, can -be consridersd--.as -exernpt---f.rom-.. . . ._ - 

Should you require any further informatigp or have any questigns regarding this 
matter, please feel free to contact me QP Karl Qallarosa (X3792) at any time. 

kl d 

cc: 
P. S. Bunge 
J. E. Evered 
W .  A. Hunt 
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Table 5: Preliminary RFI/RI Workplan for Prwiously Identified 
Inactive S i t e s  

Operable Unit 8-700 Area 

SITE - 
118.1 Multiple Solvent Sp i l l s  W e s t  1. 
118.2 of Building 730 and in the 

South End of Building 776 

2.  

Submit the results of the  Aerial 1. 
Radiological Measuring System (ARMS) 
survey which documented the elevated 
garrma-radiation exposure rates f o r  sites 
118.1 and 118.2. 

Complete a real time soil gas analysis 
over the e n t i r e  area of si te 118.1 and 
118.2 using 25 and 30 foot grid 
intervals , respectively . The soil gas 
analysis shall u t i l i z e  a portable GC. 
The detection l i m i t s  f o r  the following 
cOmpOunds shall be proposed in  the 
Workplan. The soil gas survey shall 
analyze fo r  t he  volatiles 1,1,1 TCA, 
benzene, carbon te t rachlor ide,  methylethyl 
ketone, dichloromethane, PCE, and RE. 
The analysis shall note analyt ical  peaks 
for compounds not cal ibrated f o r  on the 
GC. Soil  cores shall be taken a t  the 
location of the soil gas analysis on a 
random basis every 25 soil gas survey 
locations to ver i fy  the presence or 
non-presence of volat iles at  the 
specific location. Transects of each 
s i te  shall also be constructed 
longitudinally through each s i t e .  Four 
boreholes shall be constructed 
transecting s i te  118.1 a d  tw boreholes 
shall be constructed to transect s i t e  
118.2. Prior to d r i l l i n g  each borehole, 
2" soil surface scrapes shall be 
collected and analyzed f o r  total 
plutonium, tritium, t o t a l  uranium, gross 
alpha and gross beta. 
boreholes shall be d r i l l e d  three feet 
into weathered bedrock. Composite 
samples shall be taken from each tw 
foot interval and shall be analyzed 
for HSL vo la t i l e s  u t i l i z i n g  calibrated 
GC/MS. 

The soil 
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S u b i t  an RFI/RI 
Workplan i n  
accordance w i t h  
section V I .  of 
the Statement of 
Work. Subrnit the 
Phase I RFI/RI 
Report i n  
accordance w i t h  
the schedules in 
Table 6 of the 
SOW. This RFI/RI 
Report w i l l  
include a l l  data 
collected as a 
resul t  of and 
required by t h i s  
preliminary 
uorkplan for t h i s  
group of sites. 
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Table 5: Preliminary RFI/RI Workplan fo r  P rev ious ly  Identified 

Inactive S i t e s  

SITE REQUIRED 

123.1 Valve Vault 7 and 1. Submit the report(s) documenting the 
123.2 W e s t  of Bldg. 707 radiometric survey conducted from 

1975 - 1983. 

2. Conduct a radiation survey using a G-fl 
shielded pancake detector and side- 
shielded FIDLER of sites 123.1 and 
123.2.  The survey method shall be 
proposed within the Workplan for t h i s  
OU. If "hotspots" a r e  detected the grid 
must be tightened to locate the source 
of the radiation. 

3. Conduct a soil sampling survey of the 
areas affected by si te 's  123.1 & 123.2 .  
Four soil bores will be placed around each 
vault associated with si te 123, and shall 
be d r i l l e d  to a depth 10 fee t  below the 
bottom of each vaul t .  Soil samples 
shall be composited to define each 2 foot 
interval of soil and analyzed for HSL 
vo la t i l e s .  
coolposited to define six foot i n t e w a l s ,  
and w i l l  be analyzed for n i t r a t e s ,  
f lourides,  beryllium, total uranium, 
total plutonium, gross alpha, and p s s  
beta. 

Soil samples shall also be 

1. Sutnnit the report(s)  documenting the 
radiometric survey conducted from 
1975 - 1983. 

125 Holding Tank 

2 .  Conduct a radiation survey using a G M  
shielded pancake detector and side- 
shielded FIDLER of s i te  125. 
If  the releases occurred 
a f t e r  surfacing was in place, then 
the survey should be conducted without 
removing the surfacing. 
was placed a f t e r  the spills occurred, 

I f  the surfacing 

\ I 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive S i t e s  

SITE I I 

I 

125 (cont'd) 

3. 

then the top 2" of the soil surface 
shall be sampled and analyzed for 
radiation prior to d r i l l i n g  the boreholes. 
The survey shall be conducted 
using 10 foot grids and w i l l  m e r  
a l l  areas affected by s i te  125. 
I f  "hotspots" a r e  detected, the grid 
muSt be tightened to locate the source 
of the radiation. 

Conduct a soil sampling survey of t h e  
areas affected by s i t e s  125. 
S o i l  bores w i l l  be placed 
around each tank associated with s i t e  
125 and w i l l  be dr i l led  to a depth 10 
feet below the bottorn of each tank. The 
soil samples shall be composited t o  define 
each 2 foot interval and w i l l  be analyzed 
for HSL volatiles. I n  oddition, t h e  
soils shall be composited to represent 
six foot intervals and shall be analyzed 
for n i t ra tes ,  total americium, beryllium, 
t o t a l  uranium, total plutonium, gross alpha 
and gross beta. 
bores, surface scrapes 2 inches deep w i l l  
be taken a t  the same location as the soil 
brings and analyzed for the same 
constituents as required for the soil 
boring composites. A t  least two of the - 
boreholes shall be completed a s  down- 
gradient alluvial mxlitoring wells. The 
location and number of these w e l l s  sha l l  
be proposed i n  the RFI1R.I Workplan to be 
submitted in  accordance with section I.B.9. 
of the Statenent of Work. These wells 
shall be sampled imwdiately upon completion 
and quarterly thereafter.  Gnnmdwater 
samples shall be analyzed for total  n i t r a t e ,  
HSL volat i les ,  gross alpha, gross beta, 
t o t a l  plutonium, to ta l  uranium, tritium 
and HSL metals. 

In addition to t h e  soil 

126.2 Waste Tanks e 
, 

126.1 Out-f-Service Process 1. Determine and document the types of 
wastes stored in  these tanks during 
use. 
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Table 5: Preliminary RFI/RI Horkplan for Frwious ly  Ident i f ied  
Inactive S i t e s  

SITE REQUIRED 

126 cant 'd  

127 Law Level Radioactive 
Haste Leak 

2 .  Conduct a soil sampling survey of the 
a reas  a f fec ted  by sites 126.1 and 126.2. 
One soil bore w i l l  be placed damgradient 
of each tank associated with s i t e  
126 and w i l l  be d r i l l e d  to a depth 10 
f e e t  below t h e  bottom of each tank. The 
soil samples shall be cornposited to def ine  
each 2 foot  interval and w i l l  be analyzed 
for HSL volatiles. I n  addi t ion ,  the  
soils shall be canposited to represent 
six foot i n t e r v a l s  and shall be analyzed 
for n i t r a t e s ,  total americium, beryllium, 
total uranium, total plutonium, gross alpha 
and gross beta. 
bores, surface scrapes  2 inches deep w i l l  
be taken at  t h e  same loca t ion  as the soil 
borings and analyzed for the  same 
constituents as required for t h e  soil 
boring composites. The mst downgradient 
borehole shall be completed a s  a down- 
gradient a l l w i a l  mnitoring w e l l .  The 
location of t h i s  w e l i  shall be 
proposed in t h e  RFI/RI Workplan to be 
s u h i t t e d  i n  accordance w i t h  sect ion I.B.9. 
of the  Statement of Work. This well shall 
be sampled imnediately upon completion 
and quar te r ly  the rea f t e r  . Groundwater 
samples shall be analyzed for t o t a l  n i t r a t e .  
HSL v o l a t i l e s ,  gross alpha, gross  beta ,  
total plutonium, total uranium, tritium 
and HSL metals. I n i t i a l  results of t he  
groundwater sampling and ana lys i s  shall be 
s u b i t t e d  with t h e  PSC report fo r  t h i s  
group of sites. 

I n  addi t ion to the  soil 

1. Conduct a r ad ia t ion  survey using a G-M 
shielded pancake de tec tor  and side- 
shielded FIDLER of  s i t e  127. The survey 
shall be conducted using 10 foot gr ids  
and w i l l  cover t h e  e n t i r e  a rea  affected 
by si te 127. I f  "hotspots" are detected, 
t he  gr id  n u s t  be tightened to locate  the  
source of t h e  rad ia t ion .  
has been placed mer the  soils affected 

If  surfacing 
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Table 5 :  Preliminary RFI/X Workplan for Previ&ly Identified 
Inactive Si tes  

SITE 

127 curit 'd 

2. 

132 Radioactive Site #4 - 700 1. 

135 Cooling Tower BlowdaJn 1. 

2 .  

I 

>y releases from t h i s  site, 2" surface 
scrapes w i l l  be taken pr ior  to 
:onstructing the required boreholes fo r  
this s i t e .  

bnduct a soil sampling survey of the 
areas affected by s i te  127. 
soil brings 20 feet  apart within the 
baundaries of the site. Collect  a 2" 
surface scrape of the soils before 
constructing the soil brings. The 
surface scrape sample shall be analyzed 
for total plutonium, total uranium, 
gross alpha, gross beta, HSL 
metals and total n i t r a t e .  The soil 
b r i n g s  w i l l  extend to 10 feet below the 
plpe invert carrying low level waste 
between 995 and 774 or three feet  into 
weathered bedrock, whichever is greater. 
The soil samples w i l l  be colaposited to 
represent each 2 foot increment of depth 
and w i l l  be analyzed for total plutonium, 
total uranium, gross a lpha ,  gross beta, 
and Lotdl n i t r a t e .  

Place 5 

Conduct a soil sampliq survey of t h e  
areas affected by si te 132. 
Soil bores will be placed around 
each tank associated with s i t e  132 
and w i l l  be drilled to a depth 10 feet  
below the hottom of each tank or 3 feet  
into weathered bedrock, whichever is 
greater.  
canposited to define each six foot 
interval and will be analyzed 
for total americium, t o t a l  beryllium, 
to t a l  uranium, total plutonium, total  alpha 
and total beta. 

The soil samples shall be 

Verify the location of s i t e  135 as either 
n o r t h  or south of building 374. 

Conduct a soil sampling survey of s i te  
135 u t i l i z ing  soil borings d r i l l ed  to 
a depth of 6 f e e t .  b r i n g s  w i l l  be 
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Table 5: Preliminary RFI/RI Workplan for  P rev ious ly  Identified 
Inactive S i t e s  

SITE - 
135 cont'd 

137 

@ 138 

Cooling Taver  Blowdown 
Building 774 

Cooling Tower Blowdown 
Building 779 

139.1 Caustic/Acid S p i l l s  
139.2 

144 Sewer Line Break 

1. 

1. 

1. 

placed on 50 foot centers.  Samples w i l l  
be composited to represent 2 foot 
intervals and w i l l  be analyzed for total 
chromium. A 2 inch surface scrape w i l l  
be taken prior to d r i l l i n g  a t  each grid 
location and w i l l  be analyzed fo r  total 
ChramfUm. 

Conduct a soil sampling survey of s i te  
137 u t i l i z ing  s o i l  brings dr i l l ed  six 
feet deep. 
on 50 foot  centers. Samples w i l l  
be conposited to represent 2 foot 
intervals and w i l l  be  analyzed f o r  total 
chromium. A 2 inch surface scrape 
w i l l  be taken prior to d r i l l i n g  a t  
each grid location and w i l l  be analyzed 
f o r  total chromium. 

Borirlgs w i l l  be placed 

Conduct a soil sampling survey of s i t e  
138 u t i l i z i n g  soil brings dr i l l ed  t o  
a depth of 6 f ee t .  
placed on 25 foot centers. 
be cornposited to represent 2 foot 
intervals and w i l l  be analyzed fo r  
total chromium. A 2" surface 
scrape will be taken prior  to d r i l l i ng  
a t  each gr id  location and w i l l  be analyzed 
for t o t a l  chromium. 

brings w i l l  be 
Samples w i l l  

Collect soil samples f r a n  t h e  top six 
inches of soil at  sites 139.1 and 139.2. 
These samples shall be taken from soils 
direct ly  surrounding the  source tanks 
and from soils affected by the s i t e s .  
The soils affected by sites 139.1 and 
139.2 w i l l  be sampled using 25 foot 
grids and shall be analyzed for sodiunl, 
potassium, and fluoride.  

1. Submit the report(s1 documenting the 
radiometric survey conducted from 
1975 - 1983. 

2 .  Conduct a radiation survey using a G-M 
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Table 5: Preliminary RFI/RI Workplan fo r  Previously Identified 
Inactive S i t e s  

SITE REQUIRED 

144 cont'd 

3 .  

146.1 Concrete Rocess Waste Tanks 1. 
146.2 
146.3 
146.4 
146.5 2 .  
146.6 

3 %  

shielded 
shielded 
affected 
shal l  be 
and w i l l  
s i t e  144 

pancake detector and side- 
FIDLER of the areas 
by s i t e  1 4 4 .  The survey 
conducted using 10 foot grids 
cover a l l  areas affected by 
including t h e  h i l l s i d e  referred 

to in  the CEARP Phase I: Instal la t ion 
ASseSsnent, h k y  Fla t s  Plant. I f  
"hotspots" are detected, the grid must 
be tightened to locate  the source of t h e  
radiation. 

Conduct a soil sampling survey of a l l  
areas affected by s i t e  1 4 4  including the 
h i l l s ide  500 f ee t  north. u t i l i z ing  
surface soil scrapings collected a t  
"hotspot" locations identified through 
the radiation survey and prior to 
construction of each borehole. Two 
boreholes shall be located adjacent 
to the sewer l i n e  and shall be d r i l l ed  
t o  5 f ee t  below the invert of the pipe 
or three f ee t  i n to  weathered bedrock, 
whichever is deeper. Four boreholes 
shall be located on t h e  affected 
h i l l s ide  and shall be drilled 
three f e e t  i n to  weathered bedrock. The 
soil cores shall be cornposited t o  
represent 2 feet  of soil and analyzed 
for total plutonium, total americium, 
beryllium, total chromium, tritium, 
total n i t r a t e ,  uranium 2331234 , 
uranium 235, uranium 238, gross alpha, 
gross beta,  HSL metals, and t o t a l  sulfate .  

S u h i  t t h e  report (s  1 document ing t h e  
radiometric survey conducted from 
1975 - 1983. 

Verify t h e  location of these tanks. 

Conduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDLER of t h e  areas 
affectpd by s i te  146. The survey 
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Table 5: Preliminary RFI/RI Workplan for Previously Ident if led 
Inactive S i t e s  

SITE REQUIRED 

146 cont‘d 

149 Effluent Pipe 

shall be conducted using 10 foot g r i d s  
and w i l l  cover a l l  areas affected by 
s i t e  146 including the road and ground 
surfaces affected by the overflaws of 
these tanks. 
surfacing exists over affected soils, 
the surface soils w i l l  be sampled prior 
to  const.ructing the required boreholes. 
If “hotspots” are detected, 
the gr id  must be tightened to  locate the 
source of the radiation. 

If concrete or asphalt 

4 .  Canduct a soil sampling survey of a l l  
areas affected by s i t e  146 including the 
areas affected by the tank overflows, 
utilizing surface soil scrapings to 
a depth of 2 Inches and soil cores 
composited to represent each 2 feet of 
soil. The boreholes w i l l  be drilled to a 
depth of 10 feet below the tank inverts 
or t o  below the bottom of the building: 
whichever is required t o  assess the 
contamination of the soils related to  
this  s i te .  The location of six 
boreholes shall be proposed i n  the 
Workplan after verifying the location 
of these tanks. For three of the six 
boreholes, the core samples shall 
be composited to represent two foot 
intervals. These two foot composites 
shall be analyzed for €EL volatiles and 
HSL semi-volatiles. For a l l  SIX boreholes 
the soils shall be caposited to represent 
six foot intervals. The borehole composites 
and surface scrapes shall be analyzed 
for total  plutonium, total americium, 
beryllium, total  chromium, tritium, 
total  nitrate,  uranium 2331234, 
uranium 235, uranium 238, gross alpha, 
gross beta, total  sodium, total  sulfate 
and HSL metals. 

1. Submit the report(s) documenting the 
radiometric survey d u c t e d  from 
1975 - 1983 and any cleanup activit ies 
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Table 5:  Preliminary RFI/IU Workplan for Previously Ident i f ied 
Inactive Si tes  

149 cunt'd 

2 .  

3. 

4 .  

for t h i s  s i t e .  

S u h i t  al l  soil w e y  information 
pertinent to t h i s  site aquired during 
the investigations of the solar ponds. 

Conduct a radiation survey using a CM 
shielded pancake detector and side- 
shielded FIDLER of the  areas 
affected by s i te  149. 
shall be conducted using 10 foot g r ids  
and w i l l  cover a l l  areas affected by 
s i t e  149 including the ground 
surfaces affected by the  leakages of 
t h i s  l i ne .  
surf acing exists over affected soils, 
the surface soils shall be sampled pr ior  
to canstrucing the boreholes required 
for t h i s  si te.  I f  "hotspots" are 
detected, the grid must be tightened 
to locate the source of t he  radiat ion.  

The survey 

If  concrete or asphalt  

Conduct a soil sampling survey of the 
soils affected by s i t e  149 u t i l i z i n g  
cores d r i l l e d  to a depth of 5 f ee t  below 
t h e  invert of the waste line(s) which 
resulted in the release a t  t h i s  s i te  or 
three f ee t  i n to  weathered bedrock, 
whichever is greater.  Eleven boreholes 
shall be located on 50' centers along 
the downgradient s ide  of t h e  effluent 
pipe. The soil core samples shall be 
canposited to represent 2 feet of soil. 
The two foot composite core saslples will 
be analyzed fo r  HSL volatiles. The soil 
cores shall a l s o  be cornposited to 
represent six foot intervals .  The six 
foot cores and the surface scrapes shall 
be analyzed for total plutonium, total 
americium, beryllium, total chromium, 
tritium, t o t a l  n i t r a t e ,  uranium 2331234, 
uranium 235, uranium 238 , gross alpha 
gross beta, and HSL metals. 
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Table 5: Preliminary RFI/RI Workplan for Prev ious ly  Identified 
Inactive Sites 

SITE REQUIRED 

150 
150.1 
150.2 
150.3 
150.4 
150.5 
150.6 
150.7 
150.8 

I O  

Radioactive Liquid Leaks 1. 
North of Bldg. 771, W e s t  
of Bldg. 771, Between Bldgs. 
771 and 774, East of Bldg. 

South of Bldg. 779, South 
of Bldg. 776, Northeast of 
Bldg. 779 

750, W e s t  Of Bldg. 707, 

2 .  

3. 

Submit t h e  report ( s 1 documenting the 
radiometric survey conducted from 
1975 - 1983 and any cleanup a c t i v i t i e s  
for  these sites. 

Conduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDLER of t he  areas 
affected by s i te  150. 
shall be conducted using 25 f o o t  grids 
and w i l l  cover a l l  areas affected by 
s i t e  150 including the ground 
surfaces affected by rumn and spil lage.  
I f  surfacing exists over affected soils, 
surface samples shall be taken prior t o  
constructing the boreholes required fo r  
t h i s  s i t e .  I f  "hotspots" a r e  detected, 
the grid must be tightened to locate the 
source of the radiation. 

The survey 

Conduct a soil sampling survey of a l l  
areas affected by site 150 u t i l i z ing  
surface soil scrapings to a depth of 
2" and soil cores d r i l l e d  three feet  
into weathered bedrock. Soil cores 
shall be composited to represent tho foot 
intenrals and shall be analyzed for HSL 
volat i les .  Soil cores shall also be 
composited to represent six foot 
intervals.  The six foot soil core 
composites and the 2" surface scrapes 
for a l l  boreholes shall be analyzed 
for total  plutonium, total americium, 
beryllium, t o t a l  chromium, tr i t ium, 
total n i t r a t e ,  uranium 2331234, 
uranium 235, uranium 238, gross alpha,  
gross beta, t o t a l  sodium, total su l f a t e  
and HSL metals. Nine boreholes 
constructed on 50'centers sha l l  be 
located to transect s i te  150.1. Twnty 
boreholes constructed on 50' centers 
shall be located t o  transect s i te  150.2. 
l b  rows of three boreholes shall be 
constructed to characterize s i t e  150.3. 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive S i t e s  

SITE m m  

150 cont'd 

151 Fuel O i l  Leak 

T m  rows of four boreholes shal l  be 
constructed to characterize s i te  150.4. 
Ten boreholes constructed on 75' centers 
shall be located to transect s i t e  150.5. 
l b  rows of four boreholes shall be 
constructed to characterize si te 150.6. 
Ten boreholes constructed an 50' 
centers shall be located to transect 
s i t e  150.7. Three boreholes constructed 
on 40' centers shall be located to 
transect s i t e  150.8. The surface and 
core samples w i l l  also be collected 
from "hotspots" located during the 
radiometric survey. 

1. Complete a real time soil gas analysis 
over the entire area of s i t e  151 using 
10 foot grid intervals. 
analysis w i l l  u t i l i ze  a portable GC. The 
detection l imits for the following canpunds 
shall be proposed in the Workplan. The 
soil gas survey w i l l  analyze for the volati les 
benzene, toluene and xylene. 
note analytical peaks for compounds mt 
calibrated for on the GC. Four boreholes 
shall  be constructed to characterize t h e  soils 
on a l l  sides of t h e  fuel oil tank. The boreholes 
shall be dril led to a depth f ive feet below 
the bottan of the tank or three into 
weatered bedrock, whichever is deeper. 
Camposite samples shall be taken frcm 
every 2 foot interval and analyzed for 
HSL volati les ut i l iz ing calibrated GWMS. 

The soil gas 

The analysis w i l l  

159 Radioactive Site-Bldg. 559 1. SuWt  the report(s) documenting the 
radiometric survey conducted from 
1975 - 1983 and any cleanup act ivi t ies  
for th i s  s i t e .  

2 .  Conduct a radiation survey using a GM 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by s i t e  159. 
conducted using 10 foot grids and w i l l  
m e r  a l l  the areas affected by s i t e  159. 

The survey shall be 
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Table 5: Preliminary RFI/RI Workplan f o r  Prwious ly  Ident i f ied  
Inac t ive  S i t e s  

159 w n t ' d  If "hotspots" are detected,  the  g r i d  
must be tightened to located t h e  source 
of  the  rad ia t ion .  

3. Conduct a soil sampling survey of the 
soils af fec ted  by s i te  159 u t i l i z i n g  
cores d r i l l e d  to a depth of 5 f e e t  below 
the  invert of t h e  waste l i n e ( s )  or three 
f e e t  i n t o  weathered bedrock, whichever 
is deeper. Borehole core samples w i l l  
be composited to represent 2 f e e t  of 
soil. The tw foot  carpsites shall 
be analyzed f o r  HSL volatiles. Borehole 
core samples shall also be cornposited to 
represent six foot  i n t e rva l s  of soil. 
The 2" surface scrapes and the  six foot 
composites shall be analyzed f o r  total 
plutonium, total americium, beryl1 ium, 
total chromium, tritium, total n i t r a t e ,  
uranium 2331234, uranium 235, uranium 238, 
gross alpha, gross  beta, and HSL metals. 
T w  inch sur face  scrapes shall be sampled 
pr ior  to construct ing a l l  boreholes and 
where surfacing exists to prevent the 
rad ia t ion  survey. 

163.1 Radioactive S i tes  #3: 1. Submit the  report(s1 documenting the 
163.2 Wash Area and radiometric survey conducted from 

Buried Slab 1975 - 1983 and any cleanup a c t i v i t i e s  

2. Inves t iga te  and determine the  nature 
of t he  s o i l / s o i l  llDMds m r t h  of 163.1 
and east of 163.2 which are ident i f ied  
i n  the  1969 and 1971 aerial photographs. 

3. Conduct a rad ia t ion  survey using a G-M 
shielded pancake detector and s ide-  
shielded FIDLER of t h e  areas affected 
by si te 163.1. The survey shall be 
conducted using 25 foot gr ids  and 
shall cover a l l  areas affected by 
s i te  163.1. 
a f fec ted  soils, t h e  2" surface samples 
shall be taken p r io r  to construction of 
the  required boreholes. I f  "hotspots" 

I f  surfacing e x i s t s  over 
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Table 5: Preliminary RFI/RI Workplan f o r  Previously Ident i f ied 
Inactive Sites 

SITE 

163 cont'd are detected, t h e  gr id  must be tightened 
to locate the source of the radiation. 

i 

4 .  Canduct a soil sampling survey of a l l  
areas affected by slte 163.1 
u t i l i z i n g  surface soil scrapings to 
a depth of 2 inches and boreholes 
d r i l l e d  four f ee t  deep. 
soil cores shall be canposited to 
represent each 2 foot interval of soil. 
The surface and core samples w i l l  
be collected a t  locations indicated as 
radioact ive a f t e r  conducting the 
radioactive survey. The samples w i l l  
be analyzed €or total plutonium, total 
americium, uranium 2 3 3 / 2 3 4 ,  uranium 235, 
uranium 238, gross alpha and gross beta. 

The borehole 

Central Avenue Waste Spi l l  1. Canduct a radiation survey using a G-M 
shielded pancake detector and side- 
shielded FIDLER of the areas affected 
by site 172. 
conducted along the Central avenue and 
6th Street  roadsides and a l l  other 
roadsides u t i l i zed  to transport t he  
wastes from the  903 Pad Area to Bldg. 
771. The survey shall also examine 
the surface water drainages next to the 
n o r t h  and westbound lanes of the  roads 
u t i l i zed .  
water drainage surveys s h a l l  u t i l i z e  50 
foot grid intervals. I f  "hotspots" are 
detected, the grid aast be tightened to 
locate the source of the radiation. 
The survey shall u t i l i z e  5 foo t  gr id  
intervals within 50 feet  of stopping 
and unloading points. 

The survey s h a l l  be 

Both the roadside and surface 

2 .  Conduct a soil and asphalt sampling 
survey. 
be conducted a t  locations indicated as 
radioactive during the radianetr ic  
survey and a t  stopping and unloading 
pints along the route. 
samples shall be analyzed for HSL metals 

Soi l  and asphalt sampling shall 

The soil 
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Table 5: Preliminary RFI/RI Workplan f o r  P r r ~ l o u s l y  Ident i f ied  
Inactive S i t e s  

SITE - 
172 cont'd carbon te t rachlor ide ,  bis(2-ethylhexyl) 

phthalate ,  t o t a l  plutonium, uranium 
2331234, uranium 235, uranium 238, 
beryllium, gross alpha and gross beta. 
The asphal t  samples shall be taken at  
areas indicated as radioactive during 
the  rad iane t r ic  survey and on 5 foot  
grid i n t e rva l s  within 50 f e e t  of 
stopping and unloading poin ts  along 
the  route. 
be  analyzed for the  same cons t i tuents  a s  
for the  soil samples, with the  exception 
of the  carbon te t rachlor ide  and 
b i d  2-ethylhexyl ) phthalate .  

These asphal t  samples shall 

173 Radioactive Site-900 Area 1. S u b i t  infornration subs tan t ia t ing  the  
characterization of t h i s  unit as a SWMU 
subject to HWA corrective action. 

2 .  Submit t h e  results of t h e  Aerial 
Radiological Measuring System (ARMS) 
survey which documented the  elevated 
gama-radiation exposure rates f o r  s i t e  
173. Sutunit t h e  results of the  rout ine  
rad ia t ion  sunreys conducted in Bldg. 991. 

3. Conduct rad ia t ion  surveys using a G-M 
shielded pancake detector and a side- 
shielded FIDLER, device of a l l  areas 
affected by s i te  173. The survey shall be 
conducted using 25 foot  gr id  in t e rva l s  and 
w i l l  cover a l l  areas external to Bldg. 991. 
A t  rad ia t ion  survey sites indicat ing 
radioact ive contamination, soil samples, 
surfacing ( i .e .  asphal t  or concrete) 
samples or sur face  wipes w i l l  be taken to 
determine the  radioact ive cons t i tuents  
responsible f o r  t he  pos i t ive  rad ia t ion  
reading. 
dependent on whether t he  rad ia t ion  survey 
s i t e  is located on the  s o i l ,  or on surfacing. 
Soils shall be grab sampled. Asphalt, concrete 
and/or s t r u c t u r a l  surfaces  shall be wipe 
samples. 
total plutonium, t o t a l  uranium, 

The type of sample taken w i l l  be 

A l l  samples w i l l  be analyzed for 
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Table 5: Preliminary RFI/RI Workplan for Previously Identified 
Inactive Sites 

73 cont'd 

104 Bldg. 99 

total americium, total cesium, total strontium, 
beryllium, tritium, gross alpha and gross 
beta. 

Steam Cleaning 1. Subit the report(s) documenting the 
radimetric survey(s) conducted which 
indicate that the radioactivity is not 
above background for this site. 

2. Investigate the spillage identified 
as emnating from site 184 in the 
8/6/71 aerial photograph. 

3. Incorporate the investigation of site 
184 i n t o  the radianetric investigation 
to be conducted at site 173. 

1. Subit documentation describing the 
nature of the acid leak (i.e. describe 
whether the acid mixture is a waste acid, 
and whether it contained any other metals 
or dissolved constituents, etc.?). 

2. Document any cleanup activity which 
took place at the time of the incident 
or after the incident to minimize 
environmental degradation. 
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TABLE 6 
FEDERAL FACILITY AbBEPIEKT AND c(TJSENT ORDER 

M I L E S m J E  SCEIEDULE 

O U 8  
700 AREA 

OU 8 700 AREA PRASE I RCRA FACILITY INVESTIGATION/ 
REMEDIAL INVESTIGATION (RFI/RI) 

S u M t  Draft Phase I RFI/RI  Work Plan 

Subnit Final Phase I RFI/RI Work Plan 

Sutmit Draft Phase I RFI/RI Report 

Suhnit F ina l  Phase I RFI/RT: Report 

May 1 ,  1992 

September 28, 1992 

February 1 4 ,  1994 

July 1 2 ,  1994 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUND-WATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 14, 1992 
1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed is a current description for IHSS 150.1 in OU8. 

I am also providing supplemental information on IHSSs 118.1; 
1 3 2 ,  1 3 9 . 2 ,  1 4 4 ,  and 159 .  This additional information primarily 
presents more details regarding the depth and construction of 
tanks and pits. The exception to this is IHSS 1 3 9 . 2  in which we 
present information on a very similar potential area of concern 
in the immediate vicinity of IHSS 1 3 9 . 2 .  This other potential 
area of concern also involves acid, although the specific acid 
is nitric, not hydrofluoric. With regard to IHSS 151, the 
information in the HRR is accurate enough to use. I have 
included a computer disk with this information on it. 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU8 IHSS DESCRIPTIONS 

IHSS Number: 118.1 

IHSS Name: Multiple Solvent Spills West End of Building 730 

The steel carbon tetrachloride tank associated with this IHSS was removed in the early 1980s. 
Recentlyobtaineddrawngs, including D-13491A. D-l3492A, andD-l3493A, providedimensions 
and detds  of the tank which may be of importance when planning the environmentd 
investigation of the area. 

The length of the tank (nonhlsouth) was approximately 14 feet and the diameter of the tank was 
[ipproximately 8 feet. The south end of the tank was enclosed in a concrete structure with which 
provided rnnntenance access and encased the piping. The dimensions of the concrete S U U C ~  
was approxmately 6 feet by 12 feet in pian view and 12 feet deep. The wall thickness was 
qqxoximatelv 0.75 feet. An 18 inch square sump pit located in the southwest comer at the 
bottom or the structure provided dramage. The bottom elevauon of the intenor of the structure 
was at 5976 feet and the top of the suucture was at 5988 feet The ground surface around the 
structure was approximately 1 foot below the top of the structure. 

This smcture encased only approximately 3 feet of the south end of the tank. The tank was 
supported by the concrete smcture and a concrete footing approximately 3 feet wide located at 
the nonh end. It  is unclear from the design drawings how deeply the north pomon of the tank 
(that was not enclosed in the structure) was buried. The material which had surrounded the nonh 
portion of the tank is unknown. 
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Out3 IHSS DESCRIPTIONS 

IHSS Number: 139.2 

IHSS Name: Hydrotluoric Acid Tank Area 

There is a portable, refillable nimc acid dumpster located just north and west (approximately 25 
feet) of the hydrofluoric acid storage area dmussed in the IHSS 139.2 description. More 
precisely, the dumpster is located at the southeast comer of Building 771. It is possible that 
leaks and spds in the vicinity of the dumpster have impacted the environment. as well as those 
affects on the environment resulting from incidents at the hydrofluoric acid supply area. Low 
pH soils and groundwater in the area at the hydrofluoric acid tank may be due IO releases of 
hydrofluoric acid, nimc acid, or both. 

/ 

According ” to Supervisor Invesagaaon Report #87-7-771.1 - Acid Spill, there was a release of 
approximately 35 gallons of 12 normal nimc acid at the dumpster on July 1, 1987. The cause 
was a leak in the supply hose. Neutralization was attempted by the use of potassium hydroxide 
flake and sodlum bicarbonate. The following day, the soil was loosened and more sodium 
bicarbonate was added. An asphalt layer was discovered approximately 6 inches below the 
ground suriace. The effected soil was removed, and new road mix was to be placed on the 
asphalt pad. 

The dumpster involved supplies nimc acid to the Building 771 chemical makeup area. The acid 
is delivered to the 218 tank farm near Building 444 by an outside supplier. One of two available 
dumpsters is picked up at Building 771, taken to the bulk supply, and filled by Building 774 
Chemical Operators. The dumpster is then returned to Building 771. This process occurred on 
a daily basis when Building 771 was operational as a plutonium recovery facility. 



OUS MSS DESCRIPTIONS 

IHSS Number: 144 (also pertains to IHSS 132) 

IHSS Name: Sewer Line Break 

Building 730 is the location of tanks discussed in MSS 132 and 144. Recently obtained 
engineering drawings, specifically D- 13493 and 287 14-X5 1, provide additional information about 
these tanks .  

The tanks are underground concrete tanks which are beneath a pumphouse. To gain access to 
the pumphouse, one must go through a ground-level doorway and descend 9.67 feet down stairs. 
At this level, one is essentially standing on the tanks, which have manhole covers. 

Specific dunensions are 3s follows. The top of the pumphouse, which is slightly above the 
1 gound surface, is at an elevation of 5988.0 feet. The floor of the pumphouse. also the roof of 
the tanks. is at an elevation of 5978.33 feet. The base of the tanks are approximately 12 feet 
below the floor of the pumphouse, indicating an approximate base elevation of 5966.33 feet. The 
concrete surrounding the pumphouse and tanks is approximately 1 foot thick. 



OUS MSS DESCRIPTIONS 

IHSS Number: 159 

IHSS Name: Radioactive Site - Building 559 

Recently-obtained enpeering drawings, specifically 39163-201 and 3855 1-206, provide 
additional information pertaining to the tanks located in Building 528. 

The tanks  arc located in a "pit" which has a 16-inch thick concrete floor and 16-inch thick 
concrete walls. The base of the pit is at an elevation of 5,976.50 feet, while the ground surfact 
in the area is at an elevation of 5,998.0 feet. The tanks stand on legs, approximately 3.125 feet 
high. Access to the tanks requires the use of stairs, which descend to the east. The sump, which 
is located on the east end of the pit, is 4 feet deep, 3.5 feet wide, and has 1-foot thick concrete 
walls. 



OU8 IHSS DESCRIPTIONS 

IHSS Number: 150.1 
IHSS Name: Radioactive Leak North of Building 771 

DatdDuration of Occurrence: 1957 - 1974 

Description of Incident: Wastes from Building 771 and materials to be reprocessed in Building 
771 were frequently handled and stored in the area north of the building. Building 770, north 
of Building 771, was built prior to 1964 and was used as a residue storage area in the past. 
Information for the development of the following discussion was gathered from the review of 
documents and historical engineering drawings as well as photographs and visual observation of 
the site. Several discrepancies were identified with the discussion in RCRA 3004(u). 

General Phvsical Setting 

The north side of Building 771 has been paved since 1952. The drive along the north side of 
the building served as the main access road to Buildings 77 1 and 774. Building 77 1 was one of 
the original buildings and has had several additions built onto it since it was first constructed. 
The building’s main function has been plutonium recovery. Building 770 was constructed 
sometime prior to 1964 and has its main entrance on the west side. The west and north sides 
were initially paved. The south side of the building is now paved as well. A grass-lined ditch 
is beyond the east side of the building. The area north of Building 770 was altered during 
construction of the Protected Area (PA) and a road, although it is not known if any soil was 
removed. 

A small prefabricated building used for storage is located west of Building 770. This building 
was present in 1969 photographs and has been used for equipment storage. No documentation 
was found relating any incidents of contamination to this small building. 

Incidents of Contamination 

Through the course of the heavy use this area received, several unrelated incidents have occurred 
which impacted the area. Brief descriptions of these follow. 

On September 11, 1957, the RFP’s first major fire occurred in Building 771. A plenum was 
breached releasing an unknown amount of radioactivity around the building, particularly to the 



north. The impact the airborne radioactivity may have had on the access road was not quantified, 
however, fire clean-up activities followed the incident. 

From approximately 1962 until approximately 1968, a 5,000-gallon stainless steel tank was 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank, one of which was a vacuum vent to control transfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab 
foundation. The tank was temporarily sealed to mitigate the leak until the tank could be emptied 
through the processing of the contained solution. Once emptied, the tank was taken out of 
service and remained in place until it was moved to the size-reduction facility in Building 776 
sometime shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When 
the tank was removed to the size-reduction facility, the concrete slab was decontaminated until 
the point where smear samples did not detect further removable radioactivity. Paint was applied 
to the concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north 
of the area and buried (MSS 163.2). The area was paved sometime prior to June 1969. 

On June 11, 1968, during the removal of drums from the 903 Storage area, a drum leaked on the 
roadways as it was being transported to Building 774. The forklift carrying the leaking drum 
traveled across the access road north of Building 771. The area near Building 774 was 
contaminated at the time. The road in front of Building 771 was apparently not considered to 
be impacted by the incident. Further details of this incident are provided in the MSS 172 
description. 

The paved area between Buildings 771 and 770 was used for the storage of residue in drums 
prior to processing in Building 771. A June 1969 photograph shows over one hundred drums 
stored in rows on the pavement. A fence parallel to Building 771 also encloses the west entrance 
to Building 770 and defines a storage area.2 Drums were also stored in the courtyard south of 
Building 770 between the access road and the building. This location has since been altered 
because in the 1960s, there was a concrete embankment wall along the south and east sides of 
the courtyard and there is no embankment wall currently. Construction changes in this area are 
not clear. More information may be found regarding the physical alteration of the area. Drums 
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of waste from the 1969 fire in Building 776 were stored in the area for counting prior to 
shipment? 

Another specific incident of contamination occurred on November 16,1970 when residue leaked 
out of a drum of filters as it was being transported from a storage area (mangle area east of the 
solar ponds) to Building 771 for processing. The ground area near the dock at Building 771 as 
well as the truck and cargo container the drum had come in contact with were all contaminated? 
The leak was detected while in transit and the area was decontaminated? It was noted in March 
1971 that a signrficant increase in the number of "hot waste" drums were stored outside in the 
area north of Building 77 1. These drums contained residues for the Building 77 1 incinerator and 
the number of drums in storage was becoming problematic for the Health Physics Operations 
Group.6 

On June 11,  1971, a leaking drum on the pavement caused the contamination of approximately 
115 square feet of asphalt? Soil and approximately 200 square feet of asphalt were removed 
for off-site disposal.8 A recommendation was made to lease cargo carriers to protect the drums.' 
A waste drum was found to be leaking shortly after that on July 2, 1971 and was determined to 
contain nimc acid from non-line generated waste. A rainstorm spread the contamination affecting 
between 2,300 and 2,500 square feet of asphalt and gravel with levels of contamination ranging 
from 500 to 1,000,000 counts per minute plutonium. The incident prompted a request for 
additional cargo carriers and the use of Building 776 for storage.'o*'1*'2 It was subsequently 
determined that these incidents in June and July 1971 resulted in contamination of the area 
ranging from 100,000 to 300,000 dpm/100 cm2 on the asphakg 
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In August 1972, a punctured scrap box stored inside Building 770 contaminated 3,600 square feet 
inside the building and 500 square feet outside. Levels of radioactivity ranged up to 200,000 
dpm/cm2. Removal of asphalt and soil for off-site disposal began immediately following the 
incident.8 Finally, on September 15, 1972, a 55-gallon drum containing spent ion exchange resin 
residue leaked inside Building 770 onto the concrete floor. Contamination was tracked between 
Buildings 771 and 770 and covered 600 square feet including 50 drums and a forklift. Levels 
of contamination ranged from 5,000 to 100,000 counts per minute plutonium. The area was 
noted to be decontaminated but details of these activities were not found.13 

The specific locations of these incidents were not recorded; however, the paved area north of 
Building 771 and west of Building 770 was used for storage in a structured manner since before 
1969, and probably as early as 1964.14 The storage area was bounded on the north by a fence 
which was parallel to Building 771 and jogged north to enclose the west entrance of Building 



770. During the time of storage, the paved area still functioned as the access road for Buildings 
@ 771 and 774. 

The material stored consisted primarily of residues which had a high plutonium content and were 
destined for plutonium recovery operations in Building 77 1. Materials were stored in drums on 
pallets or in cargo containers. No documentation was found which provided any hazardous waste 
characteristics which may have been associated with the plutonium residue. Decontamination 
activities conducted after specific incidents would have been focused on radioactive 
contamination. It is not unlikely that residual contamination from hazardous constituents may 
have remained. 

Due to environmental concerns related to the clean-up activities at the 903 storage area and the 
mangle storage area, efforts were made sitewide in the early 1970s to move all radioactively 
contaminated materials to indoor storage. The Building 771 area was used for storage until 
approximately 1974 when Building 776 was used for such storage. Building 770 was then used 
for the storage of equipment and also a facility for equipment assembly prior to installation in 
other buildings.’ 

Radiometric S w e v  Results 

The results of the Radiomemc Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no exmmely contaminated areas (stated to be 500,000 to 1,000,OOO pCi/g)” north 
of Building 771. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. 

Soil Consideration: Soil may have been exposed in the area directly around Building 770 and 
beneath the concrete foundation slab of the americium tank. These areas have subsequently been 
paved and were probably not monitored for hazardous constituent contamination. RFP 
procedures in 1972 required an alpha survey meter evaluation prior to excavation. Readings of 
greater than 250 cpm plutonium necessitated additional soil sample collection.’6 It is unknown 
if the preparation of soil for paving required the alpha survey. The soil beneath the pavement 
is compacted fill because the area had been a fairly steep hillside sloping to the north before the 



0 area was developed. The thickness of the compacted fill material varies across the site and 
increases to the north. 

Contamination from hazardous constituents which may have accompanied the radioactive 
contamination was not monitored. Contamination may exist beneath the pavement. The potential 
constituents, concentrations, and specific locations are unknown. Because contamination may 
have been in the area since at least 1968, the potential for migration and decomposition of the 
constituents exist. 

Surface Water Considerations: Surface water on the pavement generally drains to the west. 
Prior to the mid 1960s, some surface runoff was able to drain into a strip of grass west of 
Building 770 between the access road and the Building 771 parking lot. The grass strip was 
reduced in width in the late 1960s and finally was paved entirely. The area immediately north 
of Building 770 has a grated collection channel which directs collected water to the east toward 
a small pond ("Bowman's Pond'). The water in the pond is collected in the Interceptor Trench 
Pump House system associated with the solar ponds. 

Geologic Considerations: Several test wells were drilled in the area north of Building 771 in 
1962 in preparation for the construction of an addition. One boring was located in the northeast 
comer of Building 771 and was drilled to a depth of 36 feet from an elevation of 5946 feet. Fill 
was to a depth of 1 foot, highly weathered claystone was to a depth of 15 feet and weathered 
claystone was to the bottom of hole. The water table was encountered at 6 feet although the date 
of the borings was not provided. 

*** ** *** 

Other IHSSs of Concern: MSSs 146, 163.2, and 172 are all in close proximity to this IHSS. 
Descriptions of these are included in this OU8 workplan. MSS 146 involved process waste and 
may have constituents similar in nature to MSS 150.1. MSS 163.2 is the buried concrete slab 
contaminated with americium from the 1968 incident. MSS 172 involved a small amount of 
contaminated liquid that leaked onto the roadway in 1968. 

Buildings 770 and 771 were proposed in the draft HRR to be designated as buildings suspected 
to have contamination underlying it due to the activities that occurred in the building. 

0 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 11, 1992 
1801-17 

Mr. Jim Shaf f er 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are current descriptions for a number of IHSSs in OU8. 

The specific IHSSs included in this submittal are 123.2: 126.1; 
126.2; 144; 159; and 163.2: Having now completed IHSS 123.2, I 
can state that the facts as presented in the Historical Release 
Report (HRR) for IHSS 123.l‘are accurate. The description of 
IHSS 123.1 from the HRR should now be used by AS1 for your 
purposes. I have obtained a small amount of additional 
information on IHSSs 118.l’and 118.2, but this information has 
only served to verify that the locations and facts surrounding 
these two IHSSs as presented in the HRR are largely correct. I 
intend to visit the engineering department on Monday and try to 
obtain additional information that may be of use during our site 
investigation (such as elevation of the bottom of the tank for 
IHSS 118.1 and dimensions of the valve pit that served this 
tank) for these two IHSSs. The carbon tetrachloride tank 
associated with IHSS 118.2’ is located within secondary 
containment in an area between Buildings 707 and 778 that is 
entirely paved. The tank is an aboveground 5,000 gallon tank 
apparently sitting on a concrete pad (the very base of the tank 
is sitting in water that is held by the secondary containment). 

I have included a computer disk with the descriptions of the 
above IHSSs on it as well as the IHSS submittal of Thursday. 
With this submittal we have provided new, detailed descriptions 
of 15 of the IHSSs in OU8. We still owe you a write-up on IHSSs 
150.1 and 151. We have reviewed the descriptions in the HRR of 
the remaining IHSSs in OU8 to ensure that there are no major 
inaccuracies in location or release information. Of these, some 
additional details were provided for IHSSs 132 and 150.3 in my 
letter of yesterday. Of the remaining IHSSs, the HRR 
description was essentially accurate. 



M r .  Jim Shaffer 
Page 2 
ODerable Unit 8 April 11. 1992 

Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU8 IHSS DESCRIPTIONS 

IHSS Number: 123.2 
IHSS Name: Valve Vault West of Building 707 

Date/Duration of Occurrence: Particular occurrence in 1958, however, the Valve Vault was 
in use from 1952 to Late 1980s 

Description of Incident: (The coordinate system used in this description is that  of the 
Rocky Flats Utility Drawings.) The specific incident that  has been described in IHSS 123.2 
is that which involved a valve vault on the original process waste lines (OPWL). The OPWL 
were installed a t  various times from 1952 until approximately the mid 19703, and were 
taken out of service during the period of the mid-1970's to the mid-1980's. The OPWL were 
originally laid out with the line from just west of Building 881 to Building 774 consisting 
of a 3-inch diameter saran-lined pipe encased in  a 10-inch diameter vitrified clay pipe 
(VCP). This line extended in  approximately a north-south alignment from approximately 
N35,450, E20,560 to a 45-degree elbow at approximately N36,910, E20,560. At this elbow 
the line extended to the northeast to approximately N37,340, €20,990 a t  which point 
another 45-degree elbow re-directed the waste to a north-south ending a t  Building 774. 
Flow in this line was by gravity from approximately N35,450 to the north.li2 The OPWL 
were typically abandoned in place. 

This line was originally installed primarily with lampholes; no valve vault was present at  
the south 45-degree elbow.'t2 These lampholes consist of a small structure that allows one 
to view the containment area between the primary containment (the 3-inch saran-lined steel 
pipe) and the secondary containment (the VCP).' These lampholes were too narrow for 
access to the pipe system and were not provided with rungs.' The  intent of the lampholes 
was to allow for more efficient repair of the OPWL system should a leak develop by 
allowing some narrowing of the location of the leak.s 

Substantial leaks occurred a t  the two 45-degree elbows on this line due to expansion of the 
steel pipe from thermally hot steam condensate discharges from Building 881.' The 
operation of the OPWL in this area involved the use of steam condensate to flush the OPWL 
line following the transfer of acidic or other corrosive waste.5 Leaks of acidic process 
waste into the secondary containment pipe resulted in  additional corrosion of the outside 
of the mild steel pipe. One bad leak occurred in December 1958 a t  the south 45-degree 
elbow when the pipe broke and process waste followed the containment pipe to the north 
45-degree elbow and leaked into a ditch. Approximately 4,050 gallons of waste leaked in 
this incident (Building 88 1 had sent 2,700 gallons of laboratory waste and 2,700 gallons of 
laundry waste and only 1,350 gallons of waste were received in Building 774). The 
laboratory waste had a pH of 5.6, 0.51 milligrams per liter (mg/l) of enriched uranium 
(uranium 235), and  120 mg/l of nitrates; and the laundry waste had a pH of 9.4 and 0.51 
mg/l of enriched uranium. The elbow was repaired.' 

At some time af ter  construction of the OPWL in this area a valve vault was installed a t  the 
location of the south 45-degree elbow (N36,910, €20,560).g*7 This is the valve vault referred 
to as "the valve vault west of 707." The valve vaults consist of a larger, more elaborate 
structure than lampholes with rungs down to the pipe location allowing worker access to 
the pipes. This valve vault may have been installed due to the need to allow for repair of 
the 45-degree elbow. The diagonal line (from the south 45-degree elbow to the north 45- 
degree elbow) was abandoned in 1968 due to the construction of Building 707 over the line.' 
The alignment of the OPWL was modified so that from N36,910, E20,560 a three-inch 
diameter stainless steel line ran due north to N37,284, €20,560. At N37,059, €20,560 another 
valve vault was built to allow for process waste collection from Building 559 which became 
operative in  1968.81g This valve vault could also be described as"west of 707," but this valve 



vault is further north than the one at  which the 45-degree elbow had been located, and was 
not in existence a t  the time of the leaks from the 45-degree elbows. From N37,284, E20,560 
the new process waste line ran to the east and eventually to Building 774.' No 
documentation was found of any releases from the valve vault that  was constructed a t  the 
location of the south 45-degree elbow. ... I. ... 
Air Considerations: No  documentation was found identifying air monitoring in response 
to any release incidents. 

Soil Considerations: It is possible that soils contaminated from problems experienced a t  the 
two 45-degree elbows contributed to soil contamination in the area of each elbow in 
addition to areas along the OPWL. Since the OPWL are  sloped to allow for  gravity 
drainage, the migration of waste along the backfill of the OPWL would probably have been 
from the south 45-degree elbow (N36,910, E20,560) to the north 45-degree elbow (N37,340, 
E20,990), a distance of approximately 630 feet. The approximate invert elevation of the 
OPWL a t  the south 45-degree elbow is 5,986.34 feet, while a t  the north 45-degree elbow the 
invert elevation is approximately 5,982.80.' Based on current topography these inverts 
should be approximately 5.5 feet deep and approximately 3.2 feet deep, respectively. 
Approximately 360 feet of the diagonal OPWL pipe is either buried beneath Buildings 707 
and 778, or has been removed for the construction of Buildings 707 and 778.'~' I t  is possible 
that the remainder of the diagonal pipe could have been removed during construction 
activities related to Building 707, but this is considered unlikely. 

A soil sample taken one foot south and one foot east of the valve pit for  the south 45-degree 
elbow contained 45 mg/l of nitrate and 0.145 disintegrations per minute per gram of 
plutonium activity. This soil sample was taken a t  an  approximate depth of four feet and 
is assumed to have been collected in 1976 for  the study in which it was reported.' The 
reason for which the soil sample was analyzed for  plutonium is unclear since the buildings 
upstream of this location on the OPWL were not plutonium processing buildings but were 
rather laboratories (Buildings 123 and 441) and uranium processing buildings (Buildings 444 
and 881). Building 881 was converted in the mid-1960's to a stainless steel processing 
building. Major concentrations of plutonium should not have been expected in this line. 

The Radiometric Survey, performed a t  the RFP during the late 1970s and early 19809s, 
indicated no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g) in the 
areas along the surveyed portions of the alignment of the original process waste lines 
involved in the 1958 incident." 

Surface Water Considerations: Surface water drainage in the vicinity of the north and 
south 45-degree elbows is currently to the east. The surface water drainage patterns a t  the 
south 45-degree elbow time of the 1958 spill is expected to have largely been the same as 
currently. However, the ditch near the north 45-degree elbow discussed in the description 
of the 1958 spill is assumed to have been associated with a road noticeable in a 1955 aerial 
photograph of Rocky Flats. Based on the original contours of the land in this area i t  is 
expected that flow in the ditch near the north 45-degree elbow would have been to the 
south." Ultimate drainage from each of these areas in 1958 was to South Walnut Creek. 

Geologic Considerations: It is probably that subsurface geotechnical investigations were 
conducted for Building 707 prior to its construction. Any record of these investigations 
have not yet been located. Monitoring wells located in the general vicinity of this IHSS are 
23-86 and 24-86 as well as 180-89. 

I.. .. ... 



Other IHSSs of Concern: This release involved the OPWL, and  therefore the OPWL IHSS 
(IHSS 121) is of potential concern. It is possible that this IHSS should more properly be 
addressed by the OPWL IHSS. 

Other IHSSs that may have impacted this IHSS include IHSSs 150.4, 150.7, and 159. These 
IHSSs are included in this OU. 

0 
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OU8 IHSS DESCRIPTIONS 

IHSS Number: 126.1 & 126.2 
IHSS Name: Westernmost and Easternmost Out-of-Service Process Waste Tanks 

DatdDuration of Occurrence: 1953 to 1984 (period of operation of the tanks) 

Description of Incident: Two out-of-service process waste tanks are located below Building 
728. The tanks were built in 1952. Each reinforced concrete tank has a design capacity of 
25,000 gallons and an approximate operating capacity of 20,000 gallons. The combined exterior 
tank dimensions are 33 feet 6 inches (east-west) by 23 feet 5 inches (north-south) and are 11 feet 
8 inches high. The ceiling and wall thickness is 10 inches and the floor thickness is 1 foot. The 
tanks share the inner wall. The bottom elevation of the tanks' interior is at 5931 feet. The tanks 
were designed with a minimum cover of three feet of fill except for the area overlain by the 
building. The original design indicated that two pipes enter each tank from the south. The invert 
elevations of the pipes where they entered the tanks are 5939 and 5938 feet.' The volume of 
material that could remain in the tank below the level of the outlet pipe is unclear from the 
design drawings. The tanks had stored laundry water from the Building 771 laundry facility 
which ceased operations in the late 1950s. The tanks are sometimes referred to as laundry tanks. 

The pumphouse (Building 728) is a concrete structure situated directly above the tanks with 
dimensions of 14 feet 10 inches (east-west) by 7 feet 10 inches (north-south) and is 7 feet 6 
inches high. The south wall of the pumphouse is above the south wall of the tanks. It contains 
the manholes for access into the tanks and one sump pump for each tank as well as one sampling 
point into each tank. The pumphouse is partially underground so it does not appear as large as 
its dimensions indicate.' 

At the time the tanks were constructed, an asphaltic concrete road existed between the tanks and 
Building 771. The ground surface directly north of Building 771 was at an elevation of 5949 
feet. The ground sloped toward the road which was at an elevation of 5945 feet and then 
dropped off toward the north at a slope of four to one to the location of the tanks. The road was 
built over compacted fill. A drainage ditch beginning at the east end of the tanks between the 
tanks and the road directed surface runoff to the west. 

In 1966, the original pipelines into the tanks were replaced with cast iron pipes.2 The original 
lines were abandoned and they may still be in place. The cast iron pipes were either replaced 
or supplemented with fiberglass pipes in 1969.3 



By 1969, the entire area north of Building 771 was covered with fill and pavement including the 
area around Building 728 and above the tanks. Traffic was then permitted over the area of the 
tanks, which were then beneath approximately ten feet of fill. No documentation was found 
indicating the condition of the tanks during their use. 

e 

Design of the process waste system replacement in Building 771 was completed in 1983." Since 
1984, the tanks have served as overflow for fire deluge water. The tanks reportedly fill with 
groundwater slowly and periodically the liquid is pumped into the process waste system. The 
tanks were pumped in 1990.' Water was noted in the tanks in 1992 and is assumed to be 
groundwater! 

No documents were found which identify any specific incidents of releases to the environment 
caused by these tanks. Liquid process waste typically contained nitrate, plutonium, uranium, and 
various other organic and inorganic constituents. In 1976, typically two transfers were ma& to 
the tanks per month. 

Radiometric Survev Results 

The results of the Radiomemc Survey, conducted at the RFP during the late 1970s and early 
198Os, indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g) north 
of Building 77 1 .7 

e 

*** ** *** 

Air Considerations: 
activities related to these tanks. 

No documentation was found which detailed specific air monitoring 

Soil Consideration: No documentation was found which described soil samples collected in the 
area around the tanks. The tanks are surrounded by fill material placed in 1953. The area to the 
south of the tanks was disturbed in 1966 and 1969 with the replacement or addition of process 
lines. Compaction of soil occurred above the tanks when area was paved in the late 1960s. 
Utility drawings indicate the number of underground pipelines present in the area of the tanks. 
There may be a number of other underground pipelines present in the area which are not shown 
on current utility drawings. In particular, many pipelines from the OPWL have been abandoned 
and may still be present. These pipelines represent both obstacles for intrusive investigations as 
well as pathways for migration. Migration pertains to the potential for contamination due to 0 



@ 
these tanks to move to other areas and the potential for contamination from other sources to 
move toward these tanks. 

Surface Water Considerations: The tanks are located underground and are currently covered 
with pavement. Runoff from the pavement is directed to the west. The tanks were not entirely 
covered with pavement until the late 1960s. Prior to that, the area above the tanks was covered 
with fill allowing surface drainage to infiltrate to the area around the tanks. 

Geologic Considerations: A previous study of this MSS indicated that groundwater seeps into 
the concrete tanks and is periodically pumped out. This indicates that the tanks are within the 
saturated zone of the soil. Historical soil borings from near Building 771 indicate that the area 
is fill material overlying weathered clay bedrock.* The depth to bedrock in the immediate area 
is not currently known. 

*** ** *** 

Other IHSSs of Concern: This MSS is within the area of M S S  150.1 which is included in 
OU8. MSS 172, also included in OU8, is located directly south of Building 728. Descriptions 
of these MSSs are included in the OU8 Workplan. e 
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OUS IHSS DESCRIPTIONS 

IHSS Number: 144 
IHSS Name: Sewer Line Break 

I DatdDuration of Occurrence: June 7 and 8, 1972 
I 

I Description of Incident: There are four underground waste holding tanks located north of 
~ 

l 

Building 776 and east of Building 701, in a small structure identified as Building 730. They are 
designated as Tanks 776 A through D. They were built in approximately 1956,’ and were taken 
out of service in the 1980s. They are now used as plenum deluge tanks? The tanks would, 
therefore, normally be dry. 

The tanks are concrete, and have a 26-foot depth. They are non-inspectable. The capacity of 
Tanks 776 A and B is 22,500 gallons each, and the capacity of Tanks 776 C and D is 4,500 
gallons each. The dimensions of 776 A and B are 25’xl5’xlO’ each, and those of 776 C and D 
are 5’xl5’xlO’ each.’ Tanks 776 A and B are laundry waste holding tanks, and Tanks 776 C and 
D are process waste holding tanks. If tanks C and D overflowed, the excess liquid could drain 
into tanks A and B, and vice versa.’ A site map is attached. 

From approximately 1969 until 1973, laundry waste could be transferred through the sewer lines 
to the sanitary sewer system: A pipe header at the tanks allowed alternatives of pumping the 
laundry water to the sanitary sewer system, the Solar Evaporation Ponds, or Building 774: 

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was 
completed. Apparently, previous transfers of laundry waste water from Tanks 776 A and B 
resulted in backflow into the vault. The revision to the floor drain, involving relocation of the 
drain pipe connection, would allow the waste to be transferred at higher pressures? 

On June 7 or 8, 1972, the increased pumping rate during a transfer of laundry waste water from 
Tanks 776A and B to Building 995 caused suspension of high level sediment in the tanks and 
pressurization of the sanitary waste line. The pressurization of the line caused a commode and 
sink in Building 701 to ovefflow, and a patch to rupture in the line east of the waste holding 
tanks.’ Due to the ovefflow of the commode and sink, the toilet, sink and floor of Building 701, 
as well as the ground east of the building, were contaminated.6 The patch which ruptured was 
apparently located between Buildings 777 and 779.7 At the time of the incident, maintenance 
may have been cleaning out a clean out plug near Building 701, further increasing the potential 
impacts on the environment.6 

Activities of samples taken from the toilet bowl in Building 701 were as high as 136,000 pCi/l 
on June 7 and 8. A sludge sample taken from a cleanout plug in the Building 701 sanitary sewer 
line contained only minimal radioactivity. Analysis of the sediments from the bottoms of Tanks 
776 A, B and D indicated liquid phase activities of 68,000 pCi/l, 9,100 pCi/l, and 302,000 pCi/l, 
respective1 y .’ 

~0 



Interviewees for CEARP Phase I recalled a sewer line break between Buildings 779 and 777 
which was discovered when contamination was found in a rest roam? It is believed that this is 
the same incident as the 1972 patch rupture as discussed above. The area between Buildings 777 
and 779 consists of a paved alley which slopes to the south. The alley was paved in 1968.' 

*** ** *** 

Air Considerations: It is improbable that the release has a residual impact on the air. Air 
monitoring done on June 8, 1972 detected no count? 

Soil Considerations: The rupture in the line patch east of the tanks resulted in soil 
Contamination. Approximately 50 drums of soil were rem~ved.~ A conflicting document states 
that 38 drums of soil were removed." It is probable that residual soil contamination is present. 

The contaminated soil around Building 701 was apparently removed also. As of June 8, 1972, 
19 drums of soil had been removed. No soil count was detected at that time.' 

The radiometric survey performed in the late 1970s and early 1980s indicated no extremely 
contaminated (500,000 to 1,OOO,OOO pCi/g) areas at or near this MSS." 

Surface Water Considerations: Following the 1972 pressurization incident, the Building 995 
outfall and other downstream points were sampled daily. There was increased radioactivity in 
the 995 outfall. The highest sample concentration of total alpha-emitting radionuclides in the 
outfall was 417 pCi/l, on June 11, 1972: @ 
Geologic Considerations: It is possible that the laundry waste had an impact on the 
groundwater in the area. Wells #1986 and #2386, which were installed in 1986, and Well 
#09389, which was installed in 1989, are the only wells in the general vicinity of this MSS. 

*** ** *** 

Other IHSSs in the Area: Other areas or incidents of concern in the immediate area of Tanks 
776A and B and Building 701 are as follows. 

0 West of Building 730 Solvent Spill; IHSS 118.1: 
In the 1970s and early 198Os, releases of carbon tetrachloride occurred from the 
storage tank adjacent to the west end of Building 730. This IHSS is included in 
OU8, and the description is included in this work plan. 

0 Radioactive Site - 700 Area Site No. 4; MSS 132: 
The tanks included in MSS 144 are also identified in MSS 132. A revised 
description of this MSS will follow at a later date. 



0 Cooling Tower Blowdown Building 774; MSS 137: 
This IHSS consists of a potentially impacted area resulting from possible releases 
of cooling tower water south of Building 774. Historical Release Report text from 
this MSS is attached. 

0 French Drain North of Building 776/777; PAC 700-1 100: 
The french drain discussed in this potential area of concern (PAC) may have been 
a pathway for groundwater and soil contamination. Historical Release Report text 
from this PAC is attached. 

0 Compressor Waste Oil Spill - Building 776; PAC 700-1107: 
This potential area of concern consists of a release of compressor waste oil which 
originated in a sump trench in the Compressor House. The spill occurred north 
of Building 776. Historical Release Report text pertaining to this PAC is attached. 

References 

Sunday, 1976, "Survey of the Status of the Existing Process Waste Lines," September 1. 
Personal Communication, Ron Teel, RFP Employee, April 10, 1992. 
Werkema, 1972, "Investigation of Radioactivity Found in 701 Building Sanitary Sewer 

Backflow and in 995 Building Outfall, June 7-13, 1972," June 19. 
3004(u) 
Personal Communication, Maury Maas, Former RFP Employee, April 10, 1992. 
Ellis, 1972, "Report of Property Damage or Loss," July 24. 
1985, "CEARP Phase I Interview Notes," April 16. 

1972, Log Book of "Jim," June 8. 
* U.S. DOE, 1990, "Draft Phase I RFVRI Work Plan, Operable Unit No. 5," July 23. 

lo Piltingsrud, 1972, "Status Report - Health Physics Input to Operations - June 1972," Internal 
Letter to J.F. Willging, July 10. 

Reischick R.V., 1984, "Radiometric Survey," Internal Letter to R. Hawes, July 5. 



- PAC REFERENCE NUMBER: 700-137 

IHSS Reference Number: 137 
* .'I 

- 

Unit Name: Cooling Tower Blowdown Buildings 712 and 713 
(IAG Name: Cooling Tower Blowdown Building 774) 

Approximate Location: N750.750; €2,084,150 

Date(s1 of Omration or Occurrence 

Late 1950s - Present.' 

... ... ........... ....... ........ ..:.. :...;.;:...:.. .......... . . . . . .  .... ........ . . .  ... ...... ... ... . .,. ..... ..:. .(.:. ... 

DescriDtion of ODeration or Occurrence 

6.' Interviewees for 
into Walnut Creek 

g tower in December 1976.2 The It is speculated that they were recalling a release from the Bu 
Building 779 cooling towers are covered in greater detail in 

ewater treatment plant. It is thought the 
pes outside the south ends of the 

buildings.' 

A leak in a cooling tower within the PA was rep0 

metal sides.' Contact with the author of the do 

between August 20 and September 6, 
caused by cormded 
either Building 712 
nute. The duration 

months prior to reporting.' 

The released water contained 

The release that occu as sent to utilities. 

No documentation w ........... ch detailed the fate of the constituents released to the environment This IHSS 
is being studied in accordiikce with the IAG schedule for OU8. However, the information developed on this unit 
for this study indicates that the IHSS location presented in the IAG is inaccurate. The IAG activities will include 
site investigations, site characterizations, and possible site remediation. The Final Phase I RFI/RI Report is to 
be completed by July 12, 1994. 

RFPIHRRmvy.ut 700-25 12/26/91 
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PAC REFERENCE NUMBER: 700-1100 

IHSS Reference Number: Not Applicable 

Unit Name: French Drain North of Building 776/777 

.4pproximate Location: N750.000; €2,084,000 

Date(s) of Owation or Occurrence 

Prior to 1963 - After 1971* 

Descrimion of Owration or Occurrence 

A french drain which was in use from about 1963 until at least 1972 le 
crosses the alleyway, then heads eastward where its effluent leaches 
in the area of this site is the result of the June 1964 explos 
contaminated at the time of the hlay 1969 fire in Building 
a pathway for the migration of radioactive contamination.’ 
from Door 14T of Building 776. 

PhvsicalKhernical DescriDtion of Constituents Released 

Plutonium contamination Dresent in the area of this site as 

of Building 776, 
ctive contamination 
The area was again 
may have provided 
ch drain leads north 

idents was possibly 
redistributed below the gkund surface although n 

Resmnses to Omration or  Occurrence -* 

No documentation was foun 

Comments 

te of the constituents released to the environment. 

g 776, are discussed as PAC 700-131. 

’ 1501191 
Personal Communication, Freiberg, K.J., Retired RFP Employee, December 6, 1991. 

* 1601057 
1501191 
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PAC REFERENCE NUMBER: 700-1107 

IHSS Reference Number: Not Applicable 

Unit Name: Compressor Waste Oil Spill - Building 776 

Approximate Location: N750.500; €2,084,000 

Date(s) of Owration or Occurrence 

June 10, 1986 and June 12, 1986 

Descriution of ODeration or Occurrence 

On June 10.1986, an open oil drum filled with water from the Build 
One or two gallons of oil flowed onto the road and was carried 
originated from a sump trench in the Compressor House.' On 
waste oil were spilled while transfemng the oil from an ove 
drum storage area north of Building 776 outside of Door 1 

PhvsicalKhemical Descriution of Constituents Released : 

Compressor House waste oil was released to the environment'3 

roof overflowed. 
nwater. The oil 

gallons of compressor 
in the waste oil 

Reswnses to Oueration or Occurrence . 

In response to the June loth incident, "Oil-Dry" was poured over the area to absorb the spilled oil. The 
compressor operator was instructed to have the "Oil-Dry" swept up, placed into a drum and disposed of in the 

und which detailed the final disposition of the "Oil- 
spill.' No documentation was found which further 

details responses to these occun-e 

iled.::the fate of the constituents. 

None. 

References 

' 1600548 
16oO550 

700-77 12/26/91 

&Pnurd on Rtqccbd Pap- 

~ ~~ ~ 





OUS IHSS DESCRIPTIONS 

IHSS Number: 159 
IHSS Name: Radioactive Site - Building 559 

Date/Duration of Occurrence: 1968 to 1971 

Description of Incident: Occupation of Building 559, the Plutonium Analytical Laboratory, 
began in 1968. The original construction included the installation of underground, pyrex, 
process waste lines beneath and adjacent to Building 559. These glass lines broke due to settling 
and construction activities in the area.' 

Building 559 is located north of Building 561, south of Building 566, west of Building 707 and 
east of the Protected Area (PA). IHSS 159, located on the east side of Building 559, is in an  
area of both paved and  unpaved surfaces, which slopes to the east.' A site map is attached. 

Process waste lines exit Building 559 in two different locations on the east side, connecting a t  
a manhole just east of where the southernmost pipe leaves the building. From there a pipe 
carries the waste south to the process waste tank area, known as Building 528, or "the pit." 
Process waste from Building 561 also exits on the east side of the building, and is carried to 
Building 528.* Process waste exits Building 528 on the east side of the building. 

Building 528 contains a total of three process waste holding tanks, including two 1,800-gallon, 
7 .~9 '  tanks and one 500-gallon, 3.5'x8' tank. The tanks are  stainless steel, and have been in 
existence since approximately 1966.' 

Some time prior to 1970, a break in the line was discovered between Building 559 and the pump 
house. Reportedly, several hundred feet of contaminated soil were removed as a result of the 
i n ~ i d e n t . ~  No further documentation was found regarding this pipe break. 

@ 
In 1972, some time between March and May 1, the process waste line ruptured near the pit, 
resulting in soil contamination analyzed as containing 4,500 picoCuries per gram (pCi/g) of 
radioactivity at  the waste holding tanks, and decreasing in  activity from the tanks to the 
concrete pad and along the south side of Building 559.' The leak was discovered around May 
1, 1972, when the total number of gallons of waste transferred to Building 774 was being 
tallied. It was then noticed that no waste had been pumped since March 22, 1972. It is 
estimated that approximately 4,000 gallons of waste had been released to the environment on 
the north side of the pit. Three breaks were found within an  eight-foot area north of the pit.' 
Reportedly, the line from the building perimeter to the holding tanks was replaced with a 4- 
inch PVC pipe surrounded by a 6-inch stainless steel pipe.' 

A leak in the southern section of the pipeline underlying Building 559 was also found a t  the 
same time in 1972 as the leaks discussed above. The leak was located 12 inches from the south 
wall and 32 feet west of the east end of the tunnel' (description follows). A bypass, of PVC 
pipe, was installed.' Liquid was found on the floor of an  air circulation tunnel, which is 
approximately 4 feet north and parallel to the pipeline. Analysis of contamination found near 
the floor drain indicated 20,000 to 100,000 disintegrations per minute (dpm).8 

Another release occurred around May, 1972. Reportedly, there was a release of contaminated 
liquid due to the failure of a 4-inch pyrex line leading from "the surge tank to Building 774."' 
I t  is unclear whether this incident involves the line exiting the east side of Building 528 or 
involves incident discussed below. 



On May 2, 1977, flooding in the manhole where the two pipes leaving Building 559 join was 
discovered. Water samples indicated 7,000 picoCuries per liter (pCi/l) gross alpha on May 2, 
and 450 pCi/l gross alpha on May 3. Two sludge samples, collected on May 3, indicated 400 
disintegrations per minute per gram (d/m/g) and 45,000 d/m/g." The  contamination was, at  
that time, thought to be due to residual groundwater contamination from the 1972 i n ~ i d e n t . ~  
The water which had collected in the manhole was pumped to the process waste holding tanks." 

5 /  19/77 

5/20/77 

5/20/77 

5/20/77 

0 

The manhole was observed from May 2 to May 19, and on May 19, water was found again in 
the manhole, as well as in the waste holding tank pit. I t  was determined that the leak was 
through the drip leg of the double-contained process waste line.5 Approximately 4,600 gallons 
of water had leaked into the pit, causing the sump pumps to pump the water into the tanks, 
which subsequently overflowed." The water contained gross alpha of 160,000 pCi/l.' 
Conflicting documentation states that alpha activity was in excess of 300,000 disintegrations 
per minute per liter (d/m/l)." I t  was concluded a t  that time that the process water supply line 
(between Buildings 559 and sal) ,  the process line, and the shell of the process waste line were 
broken. The pit was decontaminated, and Building 559 ceased generation of process waste 
water. Water samples were taken, with analyses as  follow^:^ 

Process waste tank pit 

Steam pit (E of where northernmost pipe 
exits Bldg. 559) 

NE corner of Bldg. 561 

Footing drain manhole and sump between 
Bldgs. 559 and 561 

160,000 pCi/l 

200 pCi/l 

<40 pCi/l 

900 pCi/l 

ll Concentration I (gross alpha) 
Location I I( Date 

By May 23, 1977, the concentration of gross alpha was less than 40 pCi/l a t  the steam pit and 
the northeast corner of Building 561, and 450 pCi/l at  the footing drain manhole. Water was 
pumped from the footing drain manhole to the process waste holding tanks. No attempt was 
made to repair the broken line, since the new process waste lines were to be ready by the week 
of June 13, 1977. Process waste was to be hand-carried to the tanks. Cleanup of the soil was 
to be completed by the end of the calendar year.5 

At the current time process waste exits Building 528 from the southeast corner and flows to 
Valve Vault 10. The pipes from Building 528 to Valve Vault 10 are a 2-inch and a 4-inch 
polyethylene pipe.2 ... .. ... 
Air Considerations: An air  sample was taken on May 3, 1977, following flooding of the 
manhole which contained gross alpha activity less than 0.01 picocuries per cubic meter 
(pCi/m3)." Air sampling was also done a t  the time of the May 19, 1977 flooding of the pit; 
however, the analyses were not d ~ c u m e n t e d . ~  It is possible that contaminated soils could have 
had an impact on the air. The majority of the area in which these releases took place is 
currently paved. e 



Soil Considerations: Following the pipeline leak underneath Building 559 in 1972, core samples 
indicated no measurable quantities of process waste contamination outside the building 
perimeter. Samples from underneath the pipeline, however, indicated activity of 
approximately 250 d/rn/g4 

As of May 26, 1972, soil had been excavated from the pit to somewhere along the length 
between Buildings 559 and 561, and 82 barrels of soil had been removed. Soil counts a t  the 
time indicated 10,000 counts per minute (cpm) a t  a 7.5' depth at  the pit, 750 cpm two feet north 
of the pit a t  92" depth, 300 cpm ten feet north of the pit, 250 cpm 25 feet north of the pit, and 
500 cpm 24 feet east of the concrete pad6. 

Following a leak near the waste storage tanks, approximately 80 drums of soil were removed. 
The soil waste excavated from over and  around the pipeline, but not from underneath the 
pipeline. The strip of soil below the pipeline now lies under seven feet of f i l l  dirt, and may 
contain up to 10,000 d/m/g. Reportedly, some minor surface contamination also remains (250- 
500 dpm), but is mostly covered by asphalt.' Documentation did not indicate whether the leak 
was north, west or east of Building 528, and i t  is unknown whether the preceding paragraph 
discusses the same soil removal activities. 

An August, 1977 document states that removal of the contaminated soil from the flooding 
incident would be postponed until the fall  of 1978.12 An October, 1982 document indicates that 
the site had still not been cleaned up." 

The Radiometric Survey, performed a t  the RFP during the late 1970s and early 1980s, did not 
indicate any extremely contaminated areas (state to be 500,000 to 1,000,000 pCi/g)" around 
Buildings 528, 559, and 561. 

Surface Water Considerations: Stormwater runoff in the area of Building 528 a t  the time of 
the releases and a t  the current time flows to the east. However, surface water impacts could 
be noted to the northwest of this release site due to the presence of footing drains in the area 
that may be influencing the migration of contaminants in the area. This footing drain is noted 
due north of Building 561. This footing drain flows to the west and combines with a 12-inch 
diameter corrugated metal stormwater pipe and daylights on the hillside southwest of Building 
771 a t  approximately N37,414 and E19,961.2 The drainage ditch southwest of Building 771 
(presumably at  the combined footing drain/stormwater outfall) was sampled a t  the time of the 
May, 1977 pit flooding. On May 20, 1977, the concentration of gross alpha was less than 40 
pci/l.' 

Geologic Considerations: It is probable that the releases of process waste a t  this location 
impacted the groundwater. The presence of a footing drain in the vicinity of the releases 
related to this IHSS may impact groundwater flow, possibly causing a local gradient to cause 
contaminants related to the pipes and tanks near Building 528 to flow to the west. It appears 
that this footing drain is related to the underground tunnel that connects Building 559 and 561. 
The invert elevation of this footing drain and the elevation of the bottom of the tunnel are 
unknown at this time. The footing drain daylights a t  N37,414 and E19,961 as a 15-inch 
corrugated metal pipe.2 Similarly, some migration of contaminants away from the Building 
528 area could be taking place in the original process waste lines or in  the backfill of the 
original process waste lines that once carried process waste from the Building 528 tanks due 
east to the original process waste line valve vault at  approximately N37,059, E20,560." The 
original process waste lines typically drained by gravity, so a slight gradient along these pipes 
should exist.3 There are presently no monitoring wells in  the immediate vicinity of this IHSS. 



Other IHSSs/PACs in the Area: There are no other sites of concern in the immediate area of 
the Building 559 radioactive site. 0 
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OU8 MSS DESCRIPTIONS 

IHSS Number: 163.2 
IHSS Name: Radioactive Site 700 Area, Site Number 3 - Buried Slab 

DatdDuration of Occurrence: Approximately 1969 to Present 

Description of Incident: Information for the development of the following discussion was 
gathered from the review of documents, historical drawings, and historical engineering drawings 
as well as interviews with Building 771 employees. The information identified for this OU 
workplan found inconsistencies with the discussion presented in RCRA 3004(u). 

An americium-contaminated slab is buried in the area near Building T771A by the Perimeter 
Road. The slab is approximately 8 feet square and 10 inches thick. From approximately 1962 
until approximately 1968, the slab served as a foundation for a 5,000-gallon stainless steel tank 
located approximately 30 feet north of Building 771. The tank was on 6-foot legs and was 
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Building 771 
connected to the tank, one of which was a vacuum vent to control uansfer in and out of the 
other. The tank was used in the Filtrate Recovery Ion Exchange system which concentrated 
plutonium and americium for recovery. Americium concentrated on an ion exchange column and 
was transferred at a predetermined concentration to the tank. The resulting liquid contained in 
the tank was a nitrate solution high in americium with some plutonium.' 

In approximately 1968, a pinhole leak developed in the tank and dripped onto the slab. The tank 
was temporarily sealed to mitigate the leak until the tank could be emptied through the 
processing of the contained solution. Once emptied, the tank was taken out of service and 
remained in place until it was taken to the size-reduction facility in Building 776 sometime 
shortly after. Once size-reduced, the tank was disposed of as radioactive waste. When the tank 
was removed to the size-reduction facility, the concrete slab was decontaminated until the point 
where smear samples did not detect further removable radioactivity. Paint was applied to the 
concrete to secure the fixed radioactivity. The slab was moved to a ditch directly north of the 
area and buried. The area was paved sometime prior to June 1969. In the mid 1970s, Building 
T771A, a prefabricated structure, was constructed in the same general area. None of the persons 
interviewed for this investigation recalled any subsequent excavation of the slab.'** The slab lies 
underground near or beneath the east end of T771A at a probable depth of less than ten feet. 



An environmental summary report from 1973 does not indicate the incident in the summary of 
environmental incidents impacting the soil at the RFP; however, the report does have a notation 
of the slab on a map of the area north of Building 771. The report indicates an area farther to 
the north of the where the slab is believed to be buried and states that it was later excavated and 
the contaminated portion cut away for off-site dis~osal.~ This is not believed to be the case. The 
location indicated on the map cannot be accurate because it is in an area that was paved several 
years before the slab became contaminated. As stated above, there has been no verification that 
the slab was subsequently excavated. 

' 

Radiometric Survev Results 

The results of the Radiometric Survey, conducted at the RFP during the late 1970s and early 
198Os, indicate no extremely contaminated areas (stated to be 500,000 to l,OOO,OOO ~ C i / g ) ~  north 
of Building 77 1 .4 

An Aerial Radiological Survey of the RFP conducted during July 1989 did not indicate 
anomalous concentrations of americium-241 in the area north of Building 771.' However, the 
survey was not structured to identify sources that occupied a small area (200 meters in diameter 
was the target size and less than 10 meters in diameter would not have been detected with 
confidence). 

*** ** *** 

Air Considerations: No documentation was found related to the monitoring of the air in the 
area where the slab was buried. 

Soil Consideration: The 8 foot by 8 foot slab is probably still buried beneath the pavement near 
Building T771A. There was no mention of americium-contaminated soil being buried with the 
slab; however, because the slab had been located on soil, it is likely that some soil from beneath 
the slab was also deposited when the slab was pushed into the ditch. The slab had had all 
removable contamination removed and was then painted to seal the fixed contamination. 
Therefore, it is not likely that there is a significant amount of contaminated soil surrounding the 
slab. Other material of an unknown source was backfilled into the ditch prior to the area being 
graded and paved. Construction activities for the Protected Area (PA) occurred north of where 
this slab is thought to be buried and therefore would not have affected this IHSS. 



Surface Water Considerations: The slab was placed in a ditch which was then backfilled. The 
ditch formerly directed surface drainage to the west into a tributary to North Walnut Creek. It 
is unknown how long the slab remained in the ditch before the area was paved. 

Geologic Considerations: The area is on a steep hillside into the North Walnut Creek drainage. 
The Building 771 parking lot is over approximately 40 feet of fill material right in the drainage. 
Building 771 was built into the hillside with the roof of the two story building at ground level 
along the south wall. The location of the slab is in an area of varying depths of fill over 
weathered clay bedrock! 

*** ** *** 

Other MSSs of Concern: M S S  163.2 is located in close proximity to MSSs 150.1 and 172. 
Both of these IHSSs are included in OU8 and there descriptions are available as part of this 
workplan. 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN. COLORAW 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

April 10, 1992 
1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

A s  per your request of earlier today, I have reviewed the IHSS 
descriptions in the HRR for OU8. 

We will provide you with detailed information on all of the 
IHSSs that we have identified as higher priority IHSSs. In many 
cases this information is considerably more detailed, or 
different, than that contained in the HRR. Therefore, I only 
reviewed the HRR descriptions for all of the lower priority 
IHSSs. For the lower priority IHSSs 127; 135; 137; 138; 149; 
150.2: 150.4; 150.5: 150.6; 150.7,’ 150.8; 163.1; 172; 173; 184; 
and 188; AS1 should use the information and locations presented 
in the HRR pending any significant changes we may uncover next 
week. I do not anticipate any significant changes to any of 
these IHSSs. 

The location and general description of IHSS 132’as presented in 
the HRR is correct, but the HRR narrative description of 
activities at this location is somewhat confusing and incorrect. 
I would like to modify the HRR description of this IHSS and 
provide it to AS1 for use in this work plan. In particular, 
this IHSS has no aboveground tanks associated with it. The four 
tanks associated with IHSS 132 are made of concrete with the 
sides poured against soils. The tanks are in a valve pit with 
the tops of the tanks approximately eight to ten feet below 
grade. The bottoms of the tanks would be about 15 to 25 feet 
below grade. The tops of the tanks serve as the floor of the 
valve pit. 

The HRR narrative description of events related to IHSS 150.3‘is 
correct, however, the location of the tunnel is wrong. I have 
attached to this letter a utility map with the tunnel 
highlighted on it. I have also provided a figure that gives 



Mr . Jim Shaf f er 
Page 2 
Operable Unit 8 April 10, 1992 

some additional detail on the tunnel. This tunnel slopes down 
from Building 771 to Building 774. This tunnel entered 774 on 
the south wall of 774 prior to the southward expansion of 774 in 
1972. Now the tunnel enters 774 Building from the west wall of 
the building; the additions to Building 774 account for why some 
of the drawings appear so different with respect to the 
juxtaposition of the tunnel to Building 774. This tunnel had 
been under a couple of feet of soil when originally built, but 
due to major modifications of the hillside between 771 and 774 
the top of the tunnel is exposed near 774, and is, I estimate, 
nowhere under more than approximately one foot of soil. The 
north edge of the tunnel is the point at which the slope of the 
hillside down to the 771/774 courtyard changes from quite steep 
to nearly vertical. I may revise the narrative description of 
this tunnel for your use, but for the time being the above 
information should be adequate to allow AS1 to get on with 
characterization of any environmental impacts near this tunnel. 

I trust that the above is adequate for your purposes, please 
call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
sum loo 
GOLDEN, COLORAW 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 April 9, 1992 

1801-17 

Mr. Jim Shaffer 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

Subject: OU8 Deliverable 

Dear Mr. Shaffer: 

Enclosed are draft descriptions of the present conditions at a 
number of the IHSSs in OU8. The IHSSs addressed in this 
submittal are 125: 139.lV; 139.2: 146.1; 146.2; 146.3; 146.4,' 
146.5,' and 146.6.' I have not included a disk with this 
submission because you will receive more IHSS descriptions 
tomorrow at which time a disk will be included. 

I trust that the attached descriptions are adequate for your 
use. Please call if you have any questions or comments. 

Sincerely, 
DOTY & ASSOCIATES 

Frank J. Blaha 



OU8 MSS DESCRIPTIONS 

IHSS Number: 125 
IHSS Name: Concrete Process Waste Tanks 

DatdDuration of Occurrence: 1953 - 1972 

Description of Incident: An underground concrete process waste holding tank is located 
southeast of the original Building 774. IHSS 125 represents Tank 66, which is associated with 
Tank 67, directly south of Tank 66, (same size, construction, and age and share an internal wall). 
Tank 68 is a similar tank located 2 feet south of Tank 67 and built in 1958. Tanks 66, 67, and 
68 are also identified in the IAG as IHSSs 124.2, 124.3, and 124.1, respectively, and are 
currently included in OU10. These tanks are also included in RCRA Unit 55 for which a closure 
plan was written in 1989. Information for the development of the following discussion was 
gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. 

General Phvsical Settinq 0 
IHSS 125 is a 14,000-gallon reinforced concrete tank at the southeast comer of Building 774 and 
has a nominal capacity of 12,000 gallons. The tank was included in a 1953 engineering drawing 
but it is unclear when it was first placed into service. Liquid waste was transferred to or from 
the tank through pipes connected with the Building 774 treatment process. A manhole is located 
at the top of the tank. Four 3-inch diameter pipes enter Tank 66 from the north end of the west 
wall. Two inflow pipes enter 2 feet from the roof of the tank. One passes through Tank 66 and 
enters Tank 67. Two outlet pipes enter approximately 6 inches from the floor of the tank and 
one passes through into Tank 67. The elevation of the outlet pipe above the floor of Tank 66 
allows approximately 1,OOO gallons of liquid to remain in the tank.' 

The walls of the tank are approximately 10 inches thick. The bottom elevation is approximately 
5955 feet and the tank is approximately 8 feet high. The area occupied by the tank is 21.5 feet 
(east-west) by 11 feet (north-south). The floor of tank was at the same approximate height as 
the second floor of Building 774 and a short pipe tunnel connects the building with the tank. 
Ground elevation to the east of the tank is approximately 5962 feet.'*2 The west side of Tanks 
66 and 67 are 4 feet from the east sides of the concrete storage tanks (IHSS 146). A shed was 
constructed over Tanks 66 and 67 with bay doors at the east and west sides. The roof of the 
tanks serves as the floor to the shed. 

0 



The main function of Tanks 66 and 67 was to receive treated liquid decanted from the second- 
stage batch precipitation process in Building 774. According to personnel interviewed for the 
development of the closure plan, the tank floors were cleaned, sandblasted, and coated with eight 
coats of Amercoat No. 55 in 1956. Details regarding the processes that created waste that had 
been destined for the tanks are provided in the 1989 RCRA Closure Plan. These tanks were 
taken out of service in September 1989 because they did not meet the requirements for permitting 
standards? 

. 
In 1962, a subsurface investigation of the area was done prior to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby tubes." The results of the 
laboratory analyses are unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. Borehole logs 
written prior to the construction are attached? 

Approximately 4 feet of the north side of the tank was exposed above the ground surface in 1965 
photographs. The ground sloped to the north approximately 25 feet to a loading dock on the east 
wall of Building 774. The ground elevation dropped approximately 12 feet in that distance?*6 
In photographs from 1969 and from the 1970 engineering report prior to the construction of an 
addition to the building, it is clear that an addition to the building was constructed in the area 
between the loading dock and the tank extended to the east beyond the east side of Tank 66.4.' 

0 

Incidents of Contamination 

Several references to contamination of the environment from the underground concrete tanks near 
Building 774 have been cited. These tanks are generally believed to be the 6 concrete waste 
tanks identified as M S S  146.1 through 146.6, but the actual identification of the tanks is 
inconclusive.* These tanks are located only 4 feet west of the concrete tank known as Tank 66 
and held liquid of similar waste characteristics. 

One incident that is atmbuted specifically to Tank 66 occurred in July 1981 when the tank 
overflowed and spilled an estimated 3,300 gallons of process wastewater onto the ground and 
pavement east of the tanks.' Air samplers were promptly set up and a water sample was 
collected (locanon unknown). Direct and smear count surveys of the pavement were taken and 
no measurements above background (level unknown) were identified. The water sample analysis 
indicated about 40,000 dpmA plutonium? The pH of the sample was 12.0 and nitrate as nitrogen 
was 5.6 x Id mg/l.'' 

e 



Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,OOO pCi/g)" 
around Building 774 in the area of Tank 66. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring was performed following the 198 1 overfill incident; however, 
monthly Health Physics Reports during the timeframe do not document specific air surveillance 
efforts. 

Soil Consideration: Much of the soil surrounding the concrete tanks was disturbed during the 
construction of the addition (between 1965 and 1969) and paving of the area surrounding the 
tanks. Because of the steep slope in area, the bottom level of the tanks was near the level of the 
second floor of Building 774. Therefore, the soil beneath the tank is adjacent to the rooms on 
the first floor of the building. 

0 
Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. A footing drain which daylights 
north of the building between the western condensate receiving tank (Tank T-108) and Building 
770 originates south of the building near the concrete tanks. The footing drain water has been 
sampled regularly in the past and in 1971, contamination detected in the water was attributed to 
the presence of the 6 concrete tanks west of Tank 66; however, due to the close proximity of the 
concrete tanks, the similarity in waste constituents contained, and the similarity in age and 
construction, the origin of the footing drain water contamination cannot definitively be identified 
as one set of tanks or the other. Surface water quality data from the footing drain is included 
in the RFEDS database. 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached. The 
surface geology south of the building has changed because of the construction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 

*** ** *** 



Other IHSSs of Concern: IHSS 125 and IHSS 124.1 through 124.3 are the concrete tanks 
located directly east of IHSS 146 tanks. These tanks held waste similar to the waste in the IHSS 
125 tanks and operated during the same period. IHSS 146 is included in OU8. MSS 124.1 
through 124.3 is included in OU10 Other Outside Closures. The Draft Final RFW Workplan 
was completed in November 199 1. 

' 
IHSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 
included in OU8. IHSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
IHSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to MSS 149 is the same as from 
IHSS 146. IHSS 127 represents another pipeline leak of process waste from Building 774 to 
Building 995 (wastewater treatment plant) located southeast of Building 774. The waste was of 
the same characteristics as the MSS 146 waste. IHSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The tunnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil occurred while the concrete tanks 
were being removed and the addition to Building 774 was being constructed. The source of 
contamination was the same process waste as contained in the concrete tanks. 

IHSS 215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment identified, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of MSS 215 is attached. 

The solar evaporation ponds are located east of Building 774. The ponds have had a complex 
history of construction and use. The &$ RFI/RI Workplan for OU4 Solar Evaporation Ponds 

94%. 
was completed in &e solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination attributed to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 
construction and operation histories and is attached. 
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ONE STORY ADDITION 
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5930 

5900 5900 

FIAN-AADE F I L L ,  CLAY, FIEDlUFI S T I F F  T O  S T I F f ,  

BROWN.' ! 
CLAY, STIFf, VCRY SANDY, F I O l S T ,  T A N  ( C L ) .  

G R A U C 4 ,  I I C D l U P l  DCNSC, S L I G I I T L Y  SANDY, S L l G l l T L Y  
CLAYEY, F I O 1 S T ,  BROWN ( G C ) .  

CLAY, S T I F F ,  SANDY., RUST AND TAN-I'IDTTLCU, G R A Y ,  
P I O l S T  (CL) ,  (WEATHERED BEDROCK) . 

V E R Y  SANDY,, V C R Y  G R A V E L L Y ,  C A L C A R C D U S ,  FIDIST,  

I 

I 

I 

I 
CLAYSTONE,!   FIR^ T D  MEDIUII HARD, SILTY, SANDY,  

CLAYSTONE,/ HARD, S I L T Y ,  SANDY, n o l s i ,  T A N ,  

f l O l S T ,  TAN, RUST FIOTTLCO, GRAY (BEDROCK). 

RUST PIOTTLCD, GRAY (BCDROCK). 

I N D I C A T E S  ?HAT 6 BLOWS DF A 14O-POUIlIl I I A F I f l C R  

I N C H  DIAFIETCR SAAPLER 1 2  INCHCS. 

I 
F A L L I N G  50. It<CIICS WERE RCOUlAED T O  D R I V E  A 2- 

N O T E S :  

1. HOLES WERE D R I L L C D  O N  JULY 2 4 ,  1971  W I T H  A 4 - I N C H  
DIAFIETER H E L I C A L  AUGCR POWERED BY A CENTRAL I I l N C  
EOUIPflCNT (CFIC 55) D R I L L  R I G .  

2. ELEVATIONS ARC APPROXl r lATf  AND R t F C R  T O  ECNCII 
P~ARK SHOWN ON FIGURE 1. 

3 .  NO FREE WATER WAS rOUND IIJ T C S T  l l O L C 5  A T  T l P l C  O f  
O R 1  L L I N G .  

6. D R I L L  LOGS I N  THIS R E P O R T  ARE SUBJECT T O  L l m l -  
TATIONS. EXPLANATIONS AND CONCLUSIONS OF T H I S  
REPORT. 

WOODWARD-CLEVENCER B ASSOC.,INC 
Consulling Engineers 8 G r o l o g i $ t r  

Drnver.  Colorodo 

SUMMARY LOGS OF TEST HOLES 

B U I L D I N G  774 ADDITIONS 

A.E.C. ROCKY FLATS PLANT 

Prcporrd b):- I C h r c h r d  by:- 
Job No 15366-350 
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IHSS Number: 121 
e PAC REFERENCE NUMBER: 000-121 

Unit Name: 0riginal.hcess Waste Lines 

Location: RFP Main Production Facility (Figure 000-5) 

Date(s) of Omration or Occurrence 

1952 - 1983 (approximate) 

Description of Omration or Occurrence 

Background Information 

The Original Process Waste Lines (OPWL) are a network of tanks 
vansport and temporarily store aqueous chemical 
Veatment and discharge points. The system handed process 
707, Building 771, Building 776. Building 779, Building 86 
Minor amounts of waste from Building 122 and 
prior to transfer. Depending on the level of radioactivity and c 
to Building 774 for treatment, Pond B-2 (see P 
lOl).' Process waste held in Pond B-2 was also 

The OPWL was placed in service when the RFP activities in 1952.' Repairs and additions 
were made to the system through 1975.1 The OPWL system was replaced beginning in 1975 by a doubly- 
contained, fully inspectable process waste system.' This new process waste system was completed in the Summer 
of 1984.' Some tanks and pipelines from the OPWL incorporated into the new process waste system and 
into the RFP exhaust plenum fire delu 

As defined in the 1988 0 
39 separate tank locations 
400,500,600.700.800. an 
Area and holding Pond B-2.2 

ines constructed to 
of origin to on-site 

lding 123, Building 444, Building 
Building 883, and Building 889.' 

d? These wastes were analyzed 
tion, process wastes were routed 

nds (see PAC OOO- 

0 

PWL consists of approximately 35,000 feet of pipeline and 
3 tanks. OPWL tanks and pipelines exist in RFP areas 100. 

vaporation Ponds, and the northeast buffer zone between the 900 

Pipeline Network 

OPWL pipelines vary in age, usage history, and construction.' The pipelines range from one to ten inches in 
diameter and an consmcted of a variety of materials, including cast iron, stainless steel, vitrified clay, polyvinyl 
chloride, teflon, p1aSU-c and Pyrex glass. They are buried in venches averaging three feet wide and three to eight 
feet deep, and are bedded in sand and/or native soil backfill.'*6 Approximately 13,000 feet of OPWL pipeline 
are located bcneath buildings, and approximatcly 7,000 feet are beneath concrete or asphalt pavement. Roughly 
13.000 feet, or more than half of the 22.000 feet not located beneath buildings, are located in areas highly 
congested with other active and inactive utility lincs? 

Most OPWL pipelines which were not converted to the new process waste system are believed to have been 
abandoned in place. Pipelines beneath buildings were flushed with water until significant residues appeared to 
have been removed, then sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g., riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing 

0 
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TABLE OOO-1 
SOLAR POND DESIGNATIONS AND STATUS 

groundwater from 
Center, and South) 

Center, and South) 

This pond could be confused 

** This pond was also 

inal clay-lined solar pond since it was of earthen c o m c t i o n  only. 
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In 1988. two distinctly different sets of engineering drawings were found that penained to the 207B solar pond 
re-design that occurred in the 1960 and 1961 time-frame. Briefly, the difference between these two sets of 
engineering drawings related to whether or not underdrains would be constructed beneath the 207B solar ponds. 
The set of drawings indicating underdrains beneath the 207B solar ponds were undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 207B ponds is numbered 16887-1. Physical 
evidence observed in the field was inconclusive in determining which of the two re-designs were built. 
Therefore, in fall 1988 one of the manholes on the drainage tile was cleaned out to determine if laterals 
connected with the manhole from the west. The existence of such laterals would have indicated that underdrains 
were probably present under the 207B solar ponds. No such laterals were found connecting with the manhole. 
It is now understood that the 1960 Pond 207B re-design for which the bids were too high was the design for 
which underdrains were required. The 2MB redesign that was built did not have underdrains beneath the 207B 
ponds, but did have a drainage tile immediately east of the 207B solar pond tile drained to the 
north, and was eventually (in the 1970s) collected by Sump 1 and pum me sequence of 
events regarding redesign of the 207B solar ponds can be traced i ry reports of the Waste 
Group at the RFP. 

0 
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ITPH Overflow 

0 ' The ITPH overflow of August 7.1989 resulted in the filing of a RCRA Contingency Plan Implementation Report 
(Number 89-012).'2 In addition to the filing of this repon additional inspection and maintanence activities were 
to be implemented to prevent the reoccurrence of similar problems. 

Valve Vault Flooding 

The valve vault flooding of October 21, 1989 was related to the transfer of solar pond water to Building 374 
for evaporation. The incident resulted in the filing of a RCRA Contingency Plan Implementation Report 
(Number 89-015). Solar pond water in this incident was entirely contained within the valve vaults with no 
environmental release. In addition to the report, piping re 

Piping of Contaminated Smowmelt 

On March 10. 1990 it was discovered that approximately 1,440 
snowmelt was being pumped out of a containment berm 
RCRA Contingency Plan Implementation Report (Num 
activity were upgraded?' 

Transfer of Water to 207A 

For the March 1990 event involving transfer of water from the 20 ponds to the 207A solar pond, a 
RCRA Contingency Plan Implementation Report was filed (Number 90-003). Additionally, piping changes were 

ter and contaminated 

made that allowed the uansfer of water from the 
was to be evaporated in Building 374P3 

lding 374. The water transferred to 207A 
:?. 

Fate of Constituents Released to Environment 

It is believed that most of the co 

groundwater and seepage reac 
contamination is believed to h 

from the solar ponds have contaminated soils and 
It is known that in the past some of the contaminated 

reek and migrated offsitc. However, this migration of 
corrected first by the installation of the trenches and sumps and 

. Some older studies tried to estimate the inventory of nitrate 
solar Extensive groundwater and soil sampling activities 

r address the fate of contaminants released to the environment 
are discussed in the Solar Pond Closure Plans of July 1, 1988 

have been conducted s 
from the solar ponds 

G schedule for OU4. The IAG activities will include 
cterizations. and possible site remediation. The Final Phase I RFI/RI Report is to 

Comments 

A number of documents state that the routine use of the earthen solar ponds ceased upon completion of Pond 
207A in 1956. This is not the case because the waste group's monthly reports clearly indicate routine discharges 
to Pond 2 (the original clay-lined solar pond) up to June 1960. An additional use of Pond 2 was made in March 
1963. 
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PAC REFERENCE NUMBER: 700-215 ' 

IHSS Reference Number. 215 

Unit Name: Tank T-40. Unit 55.13 

Approximate Location: N 751,000: E 2,084,000 

Date(s) of Owration or Occurrence 

1963 - September 1989 

Description of Owration or Occurrence 

The concrete mixed waste storage tank adjacent to Room 10 
roof of the tank serves as the floor of Room 203.' 

PhvsicalKhemical Descriotion of Constituents Released 

The tank held sludge from second stage precipitation of liqyi 
w2s effluent from a silver recovery unit in Building 774.' :.:' 

Reswnses to ODerarion or Occurrence 

cted in 1963. The 

771. Also stored 

... e Use of Tank T40 ceased when the tank was rep1 
details releases from this unit. 

1989.' No documentation was found which 

Fate of Constituents Released to Environment 

No documentation was found which 
plan was prepared for the tank and su 
studied in accordance with 
investigations, site chancteri 
is to be completed by Septem 
January4, 1995. 

nstituents from the tank An interim status closure 
to the CDH and €PA on September 29, 1989.l This IHSS is being 

OU9 and OU15. The IAG activities will include site 
te remediation. The Final Phase I RFI/RI Report for OU9 

94. The Final Phase I RR/RI Report for OU15 is to be completed by 

Comments 
. .. 

None. 

References 
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PAC REFERENCE NUMBER: OOO-101 

e .’ IHSS Reference Number 101 

Unit Name: Solar Evaporation Ponds 

Approximate Location: N75 1 ,OOO; EL085 ,ooO 

Date(s) of Omration or Occurrence 

The solar ponds have operated in varying configurations since December 1953 when waste was fvst sent 
to the original clay lined solar pond.’ This original clay lined pond was supplemented and eventually 
replaced by other solar ponds. The fvst use of a solar pond construction of 
the pond was completed. The dates of completion and last use of the ponds are presented 
in Table OOO-1. 

DescriDtion of Omration or Occurrence 

The solar ponds were used primarily for the disposal of lo 
high concentrations of niuate. Building 774, the process 
for the removal of radioactive contaminants and not the 

m e n t  plant, was designed primarily 
me. The solar ponds were also 

of the original solar pond is 
er 1955 that Pond 2 would be 
the winter months;’ therefore, incapable of holding the waste volumes ex 

adjacent to the southeast comer of Pond 2. Th 

Construction of the first lined me as Pond 2A, later designated Pond 207A) was 

ary, at that time the cattle fence, contained 90 mg/l 
oir was going to be used as a human drinking water 

identification of a 

was consaucted of the two earthen ponds. Dow Chemical drawing 1-3398-207 

.... 

Et lined pond (Pond 207A), the original pond and the auxiliary pond were 
allowed to dry. The original clay lined pond had some additional clay added to its east side prevent 
leakage, and the auxiliary pond was fully lined with clay.* These ponds were returned to service shortly 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960, routine use of the clay-lined ponds is not documented, although an additional release to Pond 
2 was made in March 1963.” Photographs of Ponds 2.2 Auxiliary, and 207A have been located which 
clearly show the three ponds and their physical relationship to each 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
supp01-t of testing on oxidation of wastes. The third emhen cell was constructed in April 1959.” The 
existing references indicate that the three eanhen cells were used in series and the effluent from these three 
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ponds was discharged to the s a n i t a q  wastewater treatment plant" These tests were camied out over a 
few months. the late summer and early fall of 1959. and were ultimately unsuccessful." The third eanhen 
cell was constructed immediately east of the existing Pond 2, immediately west of 207A, and immediately 
nonh of Pond 2 Auxiliary."*'6 The designation of this new pond was either Pond 2C or 2D. with the 
existing Pond 2 Auxiliary receiving the remaining designation." It appears that the Pond 2 Auxiliary 
designation was no longer used. 

Consuuction of the 207B solar ponds began on November 11, 1959.'* These ponds are immediately east 
of Pond 207A and consist of three separate cells (Nonh, Center, and South). During December 1959 
construction activities, seepage was identified in the west side of the excavation near the east side of Pond 

discussion will also use drainage tile) was installed to collect the seepage d release it to thehill 
just north of the ponds." Dow Chemical drawing 1-6217-207 docum 
of the asphalt plank-lined 207B solar ponds. Construction of th 
on June 16, 1960." The first placement of waste in the 207B 
fully completed cell.= Upon use of the fully completed 2 
identified and the ponds were removed from service. The 1 

31, 1960 into a 

attributed to the 

was redesigned and re-bids were 
-lining of the 207B-South solar 
returned to service in December 
196Ln This work included the 

at drained to the north. Difficulty 

Work related to the relining and 
and salts so that the liner 
the pond were drummed 

asphalt planking would n 

place in the East T 

Pond 207A was emptied salts and sands remaining in 
nds. Tests were conducted to determine whether the 

stion on its ownn Removal of the asphalt planking and Pond 

11.1 - NE- 11 1.8). Relining and redesign of Pond 207A continued 

nd and running from south to north where it drains into a leak detection 

In the mid-1980s activities for solar pond cleanout began. The first step in these activities was to 
construct a building (Building 788) in which the solar sludge and Portland cement could be mixed to 
create pondcrete. This building was constructed between solar ponds 207A and 207C. Solar pond sludge 
cleanout began in mid-1986. This activity along with the transfers of solar pond water to the Building 
374 evaporator. have helped to remove both the sludges and the liquids form the solar ponds. At times 
however, problems with the cleanout effort have occurred. Examples of these problems include pondcrete 
that has not hardened properly and flooding of some of the valve vaults used to help transfer solar pond 

0 
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water to Building 374 for evaporation. 

An event related to solar ponds on August 7, 1989, required the filing of a RCRA Contingency Plan 
Implementation Report (Report Number 89-012). This event consisted of an overflow of contaminated 
water from the Interceptor Trench Pump House (ITPH) wet well. This overflow occurred bccause the 
circuit breakers supplying electricity to the pump motors u ~ r e  both uipped." Additional details 
concerning th is  incident can be found in the "Response" section of this Pac narrative. 

A second event at the solar ponds took place from March 14. 1990 to March 16, 1990 which also required 
the filing of a RCRA Contingency Plan Implementation Report (Report Number 90-003). This event 
consisted of transfer of contaminated grow 
207A. This transfer was made due to the 
potential for overflow of the pond. The transfer was made with 

PhvsicaVChemical DescriDtion of Constituents Released 

The RFP solar ponds are often referred to in historical documen 
common characteristic of the wastes released to the solar pond 
solar ponds typically had untreated process waste placed in 
was also placed in the ponds. The RFP process waste treatm 
contamination of process wastes (and also achieved s 
remove nitrate. The monthly history reports fro 
quantity of water transferred, and activity prese o the solar ponds. These history 
reports also stated which of the solar ponds received these wa y limited information was found 
on more detailed chemical analyses of the w 
does provide a relatively complete characten waters from the fall of 1958.y The 
analyses available in this report cover activity 
pH, specific gravity, aluminum. chromium (VI). fluoride, iron, magnesium, silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also analytical results presented for a compound %O, 
which is described as " ... the co denoted by R,O, must include all those cations which are 

presence of a large concentration of ammonium 
chloride."M Of panicular the fact that the pH range reported was 0.87 to 0.97, 
with an average of 0.93. e of 1958 was 1.21?4 

The monthly history repo 
ponds or handled ne 

nds." Themost 

ste group also mention when other materials were placed in the solar 
ce, it is known that radioactively contaminated 
AC 500-197),"' as was alcohol for at least a short 
radiography solutions were drummed for disposal 

was sprayed with water for destruction of the lithium metal 
in late 1973 and early 1974, leachate collected from the RFp 

disposal. It is also known that sewer sludge, cyanide 
nds for at least a portion of the time the solar ponds 
as non-routine. and is not thought to have comprised 

wastes and acid 
have been in use 
a major portion of the waste materials placed in these ponds. 

Data have also been generated from water collected from the drainage tile and from monitoring wells near 
the solar ponds. Interpretation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions, and the types of data that are 
available, is given in the next section of this narrative. 

In the more recent time frame, detailed analyses of solar pond water, solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have been conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds, the RFI/RI workplan for the solar ponds, and the groundwater 
monitoring repom b a t  cover the solar ponds. 

0 
The volume of water that overflowed the ITPH wet well on August 7, 1989 was estimated at 50 to several 
hundred gallons. This water was analyzed and found to contain: 

PH 
Total Dissolved Solids O S )  
Gross Alpha 
Nitrate 
Chloride 
chloroform 
Carbon tetrachloride 
Trichloroethene 
Temachloroethene 

7.3; 
2.27 mg/l; 

9s 2 38 pcin; 

The water transfened in March 1990 from Pond 207B-North to Pond 207A consisted of contaminated 
groundwater and 

Reswlnses to Opration or Occurrence 

Relining and patching of the solar ponds are response activities to the possibility of leakage from the solar ponds. 
The relining and patching activities were conducted a number of times throughout the history of the solar 
ponds." 

After installation of the drainage tile (between Po 207B) in December 1960, analysis of the 
0 

wafer flowing fmm that tile became a routine daily a 
temperature, total alpha activity, niuate, and pH." 

uncommon. The chemical characteri 
times the water had elevated levels 

constituents released; howeve 

in 1961 was also sampl 
the Solar Pond Closu 

ater was sampled on a daily basis for flow, 
c a y ,  only gross alpha activity and flow rate were 

ws of hundreds of gallons per hour not 
flowing out of the pipe also varied considerably, but at 
tivity (up to thousands of picocuries per liter). These 

me of the chemical characteristics of the 
eters that were evaluated on water samples collected from 

ge tile immediately east of the 207B ponds installed 
data from this sampling was presented in 

ater monitoring wells were installed near the 207B solar ponds." The fm 
collected from the groundwater sampling wells in January 1961 indicated that nitrate 

o 800 mg/l.'* Sampling of the six wells 
became a routine act srory repom. The analyses of wafer collected 
from these wells can indicae some of the chemical characteristics of constituents released from the solar ponds. 
Once again, however, the analytical parameters that were evaluated are limited in scope. 

In addition to the activities discussed above, two sumps, six trenches. and french drains were constructed in the 
area nonh of the solar ponds to allow the return of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waters in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (10 mgl).  
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Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the consuuction of Building 779. Surveys of the pond 2 
Auxiliary area soil indicated readings between 2.500 to 5.000 counts per minute (cpm). Clay samples of the 
pond had 75.000 d/m/kg which was described as 2-1R times soil background in the area. The proposed activity 
was to remove the clay lining to a depth of 6 inches. This material was to be disposed of by burial in dried 
sewage sludge trenches (PAC 900.109. PAC NE-110. PAC NE-111.1 - NE-1 11.8). The pond berms were to 
be leveled after removal of the clay liner?3 No documentation confirming the fate of the soil has been found. 

I 

Removal of Pond 2 and Pond 2C or 2D 

Pond 2 and the earthen pond immediately east of it (Pond 2C 
of Pond 207C in 1970. The soils potentially impacted from operation of the 
reworked and possibly were incorporated into the berm for Pond 207C."' 
indicating that radiation surveys or soil removal and dispos 

Sumps and Trenches 

The first two sumps were activated in April 1970. Sum 
drainage tile running along the east side of the 207B comple 
Sump Number 2 was installed at the north end of the drain 
Water from this sump was returned to 207A. Trenches 
September 1972, and Trenches 4 and 5 in April 1974.' Trench 6 
water to Sump 1. Trench 2 returned water to S 
Trench 4 was pumped to Trench 3, and Trench 3 
directly to Pond 207A.O' Figure 000.2 presents 
trenches and sumps were located where seepage an 

The low end of the trenches and the sumps consis 
supplied with an electric pump and f3 
a shallow excavated trench backfilled 

on for construction 
nced earthen ponds were 

installed at the north end of the 
r 1 returned water to 207B-North. 

s 207A and 207B. 

in July 1974. Trench 1 retuned 

to Pond 207A. Trench 6 returned water e; - -  

55-gallon drums. Most of these drums were 

el to the soil surface. These trenches drained to the buried drums 
at the low end of the trenche nches allowed collection of both surface and subsurface 
~ ~ o w s . ~ ~  

This trench system remained in o 
drain system. The nee 

til the early 1980s when it was replaced by a more extensive french 
ive french drain system was prompted by the construction of the 

now called the Protected Area (PA). Construction of the PSZ 
and sumps that were not destroyed in PSZ-related construction were 

power supply.u 

The Interceptor Trench House system was installed in 1980 and 1981 and is still in use. The pump station 
is identified by a number of names at the RFP, including: Main Sump, Main Niuate Sump, Nitrate Sump, Solar 
Pond Sump, French Drain Sump, and others. In this repon, the pump station and the french drain system will 
be referred to as the Interceptor Trench Pump House (ITPH). The ITPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design of the ITPH system are the following Rockwell 
International drawings: 27550-033, 27550-040, 27550-050, 27550-200, 27550-201. and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981P8 Figure 000-3 
presents the configuration of the ITPH system at that h e .  Although the ITPH system was much more extensive 
than the wench and sump system that it replaced, the ITPH system was extended shortly after construction of 

. 
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the original parts of the ITPH system.d0 It was this extension of the system that was refemd to as the @ "Interceptor Trench." 

The lTPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the solar ponds. The extension of the ITPH system consisted of a new french drain that paralleled the old Patrol 
Road. This extension of the ITPH system was designed and built with gravel backfill from the drain to the 
surface so that it would collect both groundwater and surface water flow. This extension also provided for the 
collection of footing drain flows from Building 771 and 774, through a 4-inch diameter polyvinyl chloride (PVC) 
pipe.'9 Engineering drawings for the design of the ITPH system extension are Rockwell International drawings: 
26637-01 and 26637-02. These as-built drawings indicate that the ITPH system extension was built between 
February and June 1982. Figure OOO-4 presents the configuration of the lTPH following its extension 
with the Interceptor Trench. 

This system collects groundwater and surface water runoff (from the 
and south of the new PSZ perimeter paml road) which drains by gravit 
Walnut Creek. The pump station consists of a wet well and a duplex i 
ITPH pumps the collected incoming water to Pond 207B-North. W 
solar ponds or force evaporated in Building 374.a Some of 
the West Spray Field (PAC SW-168). 

r from 207B-North was spray irrigated in 

.. 
For the August 7, 1989, ITPH overflow, a RCRA Conti 
89-012). Inspections of the ITPH wet well were also 
pumped to Solar Pond 207B-Nonh3* 

rt was filed (Number 
in the wet well was 

Solar Pond Clean-Out e 
Solar pond clean-out is a response action to the presence of waste materials in the solar ponds and the presence 
of contamination in nearby soils, groundwater. and surface water. Some solar pond clean-out activities were 
conducted to allow re-lining activities to take place, such as the re-lining of 207A in the early 1960s. However, 
in most clean-outs conducted earlie w, the waste materials were immediately re-introduced 
upon completion of the re-lining a 

From fall 1976 to fall 1977, 

implemented by the RFP. 
This relining was done 
east and between th 
re-introduced to the 

ere cleaned and decommissioned with respect to use for 
done in support of the water recycle program being 

the 207B pond were cleaned, but only 207B-South was relined. 
During these cleaii-out and re-lining activities, soils to the south, 

removed in order to better clean the area.'= Process waste was not 
-out activities, these ponds have been used for reverse osmosis plant 

groundwater collected by the ITPH system.oo 

pond began in 1986 with the completion of Building 
e process waste and sludge from 207A was completed 
ved from 207A and the final volume of water was 

transferred to the 207B solar ponds. The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation. but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 207B solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 207B solar ponds. 
All of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. 
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OUS IHSS DESCRIPTIOhS 

IHSS Number: 139.1 
IHSS Name: Hydroxide Tank Areas 

DatdDuration of Occurrence: 1955(?) to Present 

Description of Incident: Two caustic tanks, a 5,400-gallon potassium hydroxide (KOH) tan c 
south of Building 771, and a 6,500-gallon sodium hydroxide (NaOH) tank north of Building 774, 
have been subject to spills and leaks in the past. 

The KOH tank is located approximately 55 feet south and 35 feet east of the southeast comer 
of Building 771.' It was built some time between 1955 and 1964.* The tank is of welded 
construction, and appears to be in good condition presently. It is on a concrete base, which is 
also in good condition, and is surrounded by a small, eroded, earthen berm.3 It has been 
suggested that this tank site be identified as IHSS 139.1(S). 

The NaOH tank is located adjacent to the north side of Building 774. The tank was built some 
time between 1955 and 1964.2 It is vertical and surrounded by insulation, which is in poor 
condition. Through the holes in the insulation, it is apparent that the sides of the tank are 
corroded, as is the base of the tank. The tank is surrounded by a corroded berm which is 
approximately 18 inches high.3 It has been suggested that this tank, along with tanks described 
below, be identified as MSS 139.1(N). 

Two large tanks, which were once used as steam condensate tanks, are located approximately 80 
feet north of the NaOH tank,' and at a lower elevation. These tanks were built some time 
between 1971 and 1978.4 The westernmost tank receives ovefflow and contained liquid from the 
bermed area around the NaOH tank. The easternmost tank receives overflow from the 
westernmost tank. These two tanks, T-107 and T-108, have riveted construction. Currently, 
there is standing water around the tanks. The bottom of the tanks appear to be corroded, and 
there is rust on the tops and sides of the tanks.3 

0 

Documented incidents involving the caustic tanks are as follows. 

During the week ending May 5, 1978, a spill occurred during the routine filling of a caustic tank 
near Building 771. Neither the specific tank nor the quantity spilled was documented. The 
spilled caustic was contained by a dike below thc tank, and was not released to the environment.' 

During March 1985, a pinhole leak was found in the piping from the NaOH tank at Building 774. 
The leak occurred inside the building, "and probably did not conmbute to the caustic found on 
the ground in the pit surrounding the tank.*I6 Apparently, the leak had seeped along the 
underground pipe to the outside of the building. The leak was re~aired.~ The "caustic found ... in 
the pit" was atmbuted to a poor sampling technique which allowed the valve to dip on the 
ground. It was estimated that 80 to 100 gallons of caustic had spilled as a result of this method 
over the thirty-year history of the tank. The pit was to be cleaned out and lined in response to 
the problem.6 No documentation was found detailing the cleaning or lining of the pit. 

0 



In May 1985, A small leak was found at the fitting of a thermocouple in the NaOH tank north 
of Building 774. The caustic had solidified at the fitting, and therefore had not run into the pit. 
The fitting was repaired.' 

On June 22, 1987, there was an overflow of NaOH during delivery operations to the 6,O-gallon 
Building 774 caustic supply tank because of a faulty level indicator. (It is believed that this was 
actually the 6,500-gallon NaOH tank.) Approximately 100 gallons of caustic flowed into the 
bermed containment area of the tank and then drained to the caustic "catch" tank, T-108. Due 
to cracks in, and deterioration of, the concrete berm, caustic seeped onto the road. Tank T-108 
was also found to be deteriorating, and showed signs of seepage. In response to the incident, the 
1 to 2 gallons which had seeped onto the road was diluted with water and rinsed off the road. 
Work orders to repair the cracks in the berm were initiated, and the work was completed on 
June 24. A job order was submitted to replace the deteriorating catch tank, T-108. The liquid 
in T-108 was sampled and was to be subsequently pumped to the sanitary sewer system or 
Building 774. The level indicator on the caustic tank was repaired.' 

On November 13, 1989, approximately 5 gallons of 12 molar KOH was spilled when a vendor 
was refilling the holding tank near Building 771. Apparently, the tank was overfilled and the 
extra liquid spilled into an earthen berm surrounding the tank. The KOH was absorbed with 
approximately 100 pounds of "oil dry," and the contaminated soil and "oil dry," a chemical 
absorbent, were placed in an 83-gallon salvage drum. Soil samples were taken, and pH analyses 
were performed. It was determined that all KOH-contaminated material had been removed. The 
area was backfilled with new gravel? It is possible that the overflowing liquid infiltrated into 
the soil beneath Building 771." 

*** ** *** 

Air Considerations: It is improbable that the caustic spills or leaks had an impact on the air. 

Soil Considerations: It is improbable that the spills and leaks of caustic have a residual impact 
on the soils. Elements associated with the incidents, such as potassium, sodium, oxygen and 
hydrogen, are all naturally occurring, and would therefore not be indicative of the releases, except 
by way of concentration. The only incident which included soil removal as a response was the 
November 1989 ovefflow incident. 

Surface Water Considerations: It is improbable that the incidents have a residual impact on 
the surface water in the area. 

Geologic Considerations: It is improbable that the incidents have a residual impact on the 
groundwater in the area. Existing wells in the area include #19189, #18489 (in the north area), 
and #I39389 (in the south area). They were constructed in 1989. 

*** ** *** 



Other IHSSs/PACs in the Area: Other areas or incidents of concern in the immediate area of 
the caustic tanks are as follows. 

0 Effluent Pipe; IHSS 149, PAC 700-149: 
A line used for transfer of wastes leaked solar pond water and process waste east 
of the NaOH tank and the old condensate tanks. Historical Release Report text 
pertaining to this site is attached. 

0 Radioactive Site - 700 Area Site #3 - Wash Area; MSS 163.1, PAC 700-163.1: 
The area north of Building 774 may have been used for washing radioactively 
contaminated equipment. Historical Release Report text pertaining to this site is 
attached. 

0 77 ln74  Footing Drain Pond; PAC 700- 1 108: 
Footing drains from Buildings 771 and 774 drain into a small pond northwest of 
the two condensate receiving tanks. Historical Release Report text pertaining to 
this site is attached. 

0 Hydrofluoric Acid Tank Area; IHSS 139.2, PAC 700-139.2: 
There is a storage shed containing cylinders of hydrofluoric acid northwest of the 
KOH tank. This IHSS is included in OU8, and the description is included in this 
work plan. 

0 Radioactive Leak Between Buildings 771 and 774; MSS 150.3, PAC 700-150.3: 
Process waste leaks have occurred in a tunnel containing process waste lines 
between Buildings 771 and 774. Historical Release Report text pertaining to this 
site is attached. 

References 
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RFP Photographs, Frames VB-BL-33-7 (October 1964), and AIN-2N-88 (July 1955). 

Site Visit, F.J. Blaha, April 6, 1992. 

RFP Photographs, Frames VEQC-C-3-179 (1978) and VCUC-2-88 (August 1971). 

' Hornbacher, 1978, "Environmental Analysis and Control Weekly Highlights - Week Ending 
May 5, 1978," Internal Letter to M.V. Werkema, May 5. 
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PAC REFERENCE SUMBER: 700-149 

’ IHSS Reference Number 149 

Unit Name: Effluent Pipe 

Approximate Location: N751 ,OOO; €2,084,200 

Dateh) of Omration or Occurrence 

1972 - 19801 

DescriDtion of Oueration or Occurrence 

In 1972, two 15-inch PVC pipes were install 
Evaporation Ponds. These lines were abandoned in place in 1980 
Building 374 was constructed.‘ 

Someme during June or July of 1973, a con 
to Building 774. Repairs were made and the water continu 

In the late 1970s. a process waste line break southeast of 
flowed around to the front of the building.13s45 Another, mo 
an eight year old process waste line was discov 
observed seeping up in the soil on the south s 
waste water flowed down slope and through 
the comer. From this p i n t .  the liquid flowed un 
Footing Drain Pond. north of Building 774 (PAC 
where the spilled liquid formed a 
process waste line.6 

4 and the 207 Solar 
pression evaporation 

e evaporation ponds 

ase of liquid which 
ent reports that on July 21,1980. 

ss waste water was 
of Building 774. The leaking process 

under the fence at 
ma, the 771f774 

area was damaged 
at approximately 1,OOO gallons had leaked from the 

) 

Low-level radioactive wastes co 

Analysis of the spilled w 
gross beta activity, and 1 

Reswnses to Omation or Occurrence 

caustics and acids were released to the environment.’ 

1980 incident showed 2,500 pCfl total alpha activity, 4.000 pCiA 
d a pH of 12.’ 

The initial response to the July 1980 incident was to stop the flow through the waste line causing the leak to 
stop. When the soil dried, a FIDLER survey was conducted and verified that the flow did not go beyond the 
771/774 Footing Drain Pond. On July 24, the broken waste line was excavated and the problem identified as 
a loose flange. Soil excavation began July 28. 1980. with radiation monitors checking the soil as it was 
e~cavated.~ 

Fate of Constituents Released to Environment 

This IHSS is being studied in accordance with the IAG schedule for OU8. The IAG activities will include site @ ) investigations, site characterizations. and possible site remediation. The Final Phase I RFI/RI Report is to be 
completed by July 12, 1994. .r 1. 

R F P I H R R a w y . m  70045 12t26l91 

& P r i r u d o r  R w k d  P a p ?  



e Comments 

The Solar Evaporation Ponds are discussed as PAC OOO- 101. The Draft RFVRI Work Plan for OU4 describes. 
in detail, past work on the solar ponds. Much of the area of IHSS 149 is covered by the area of monitoring and 
investigation for the Solar Evaporation Ponds. It has been proposed that the 700-149 be redefined as a 20 by 
120 foot area encompassing the west end of the pipeline.' 

The existing and currently proposed location boundaries for IHSS 149 do not include the area affected by the 
July 1980 process waste line leak. Although remedial action has been documented for the area affected by the 
July 1980 incident, it is proposed that this area be included within the boundaries of IHSS 149. 

The stated diameters of the waste lines differ in the utility drawings (1.5 inches 
of the 1980 incident (3 inches)! 

This unit is part of the Original Process Waste Line (OPWL) system 

References 

e Repon of Investigation 

PAC OOO-121. 

' 1500920 

1501999 . 
' U.S. DOE, "Resource Conservation and Recovery Act Part B - Ope 
I, RCRA 3004(u), December, 1987. 

mit,  Rocky Flats Plant," Appendix 

8 6 1600424 
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PAC REFERENCE NUMBER: 700-163.1 

IHSS Reference Number: 163.1 

Unit Name: Radioactive Site - 700 Area Site #3 - Wash Area 

Approximate Location: N751.150; E2.084.250 

Date(s) of Omration or Occurrence 

unknown. 

Descrimion of Omration or Occurrence 

CEAFP Phase 1 interviewees indicated the area nonh 
contaminated equipment The wash water flowed onto the 
area ever being used to wash equipment’ 

Aerial photos from 1971 and 1969 show two areas east of thi 
RFP personnel interviewed for CEARP did not recall these 

The eastern half of the area depicted as IHSS 163.1 is mostly fl 
1988: 

o wash radioactively 
el did not recall this 

that were covered with mounds of soil. 

. The area was repaved in 1987 or 

expected to have low levels of radionuclides 
and may also have contained various organic and inorganic compounds. 

Responses to Owration or Occurrence 

A sitewide radiometric sum from 1977 through 1984. The purpose of the suwey was to 
identify areas extremely con tonium.’ 

No radioactivity above as indicated at this location by the radiological 

the IAG schedule for OUS. The IAG activities will include site 
investigations, site characterizations, and possible site remediation. The Final Phase I -1 Report is to be 
completed by July 12, 1994. 

Comments 

None. 
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PAC REFERENCE NUMBER: 700-1108 

0 IHSS Reference Number: Not Applicable 

Unit Name: 771/774 Footing Drain Pond 

Approximate Location: N75 1 ,OOO: E2,084,000 

Datefs) of Omration or Occurrence 

Late 1950s - Present 

DescriDtion of Omration or Occurrence 

Footing drain flows from Building 771 and Building 774 both daylight 
north of Building 774.' 

Footing drains north of Building 774 carry liquid from the d 
The Building 774 footing drain previously discharged to the 

on of a small pond 

und the foundation of that building.= 
iIding 774 toward Walnut Creek' 

s were removed from south of Building 

contributors of chemical and radioactive contamination to the soil 

Chain-link fence, 
and under the fence at the comer. 
area north of Building 774. The 
pool. It was estimated that app 

wed under the unpaved access road into a boggy 

ensate receiving tanks located adjacent to the southeast of 
. The two tanks are located on a concrete slab and have badly 

densate from an evaporative waste concentration system formerly 
the absence of radioactive contamination and then released 

ndensate tank presently receives overflow and precipitation runoff from the 

condensate receiving tank.' One June 22, 1987, and again sometime around 1988, 
north of Building 774 was overfilled."** In the June 1987 incident, approximately 
ustic soda overflowed. The caustic spilled inside the bermed area beneath the tank 

the Building 771/774 footing d 

used in Building 774. 

bermed area su 

100 gallons of the 1 
drained to the caustic catch tank (western condensate receiving tank).' 

Phvsicd/Chemical DescriDtion of Constituents Released 

A March 1971 repon states that water coming from the footing drains was as high as 500 dpm/l gross alpha 
activity.'.9 Water samples taken from the Building 774 footing drain in April 1971 indicated 400 dpm/l 
plutonium and 800 pans per million nitrate.'' 
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Analysis of the spdled water from the July 1980 incident showed 2.500 pCi/l total alpha activity, 4,000 pCi/l 
gross beta activity. 10,OOO ma nitrate and a pH of 12.' 

The western condensate receiving tank contained sodium hydroxide from the June 1987 overflow incident in 
which the caustic drained horn the bermed area.' 

Flow at the sump currently installed near the Building 771/774 footing drain outfall was estimated in September 
1990. Measurements indicated the flow from this m a  to be on the order of 1.2 to 1.3 gpm. Between March 
1988 and June 1990. water samples collected from the 771/774 Footing Drain Pond were analyzed and found 
to fall within the following ranges for the indicated analyteS: 

Nitratemi tri te 
Nitrate 

Gross Alpha Activity 

Gross Beta Activity 

Plutonium 

Americium 

Resmnses to Owration or Occurrence 

In approximately 1975, a control structure was inst 771/774 footing drain outfall pond which 
remove water from the area of the pond 

lar pond Interceptor 
OOO- 10 1). Water 

where it is pumped to Solar Pond 207B-North.' 

The initial response to the J 
stop. ' When the soil dried, a 
On July 24, 1980, the broke 

In response to the June 
replace the deteriorating. 
rain water and caustic-i 

flow through the waste line causing the leak to 
determine the extent of resulting contamination. 

ated and the problem identified as a loose flange? 

Operations Engineering submitted an Engineering Job Order to 
08 (western condensate receiving tank). The accumulation of the 

pump the solution 
sample analysis.' 

Following the July 
water did not extend beyond the boggy area to the north of Building 771.3 

nt, a FIDLER survey was conducted and verified that the flow of process waste 

From approximately 1975 to 1981. water was pumped from the wet-well installed at the 771/774 Footing Drain 
Pond to Solar Pond 207C. Following the installation of the ITPH system, the water from the wet-well was 
collected by the ITPH system and discharged to Solar Pond 2MB-North.' 

Comments 

The 771/774 Footing Drain Pond is also referred to as Bowman's Pond in somc documents. .I ' 
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PAC REFERENCE NUMBER: 700-1503 

' IHSS Reference Number: 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 (IAG Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: N750.950; €2,084,000 

Date(s) of Operation or Occurrence 

August, September, and December 1971. Late 1970s or Eady 1980s 

DescriDtion of Omration or Occurrence 

During excavation for construction between Building 771 and Buil 
containing process waste lines was exposed. Three cracks in the c 

In September 1971, construction excavation resul 
774. The tunnel contained process waste lines and at one 
Building 774.' 

In December 1971 (or possibly early January 1 
process waste line. Samples of the water showed 
were found to be only slightly contaminated? 

Personnel recall an incident in this area in the late 
an unspecified amount of aqueous process was 

1, a cement tunnel 
be contaminated.' 

ted in a broken 

Phvsical/Chemical DescriDtion of Constituents Released " 

The August 1971 incident resuited in th plutonium contamination to the SOL' 

disintegrations per minute per gram contamination of soil? 

cember 1971 released wastewater with an activity of about loo0 
lear if this is process, laundry, or sanitary 

wastewater. 

The leak resul 
radionuclides as w 

Resmnses to Omration or Occurrence 

uld have released liquid waste containing low-levels of 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8, 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal of eight drums of soil. The soil 
) was removed for off-site disposal in January 1972: 

-.. 
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No response beyond soil and water sampling is mentioned regarding the wastewater line break in December 0 1971. 

Personnel recalled that the area impacted by the leak from the loose flange was cleaned up.' 

Fate of Constituents Released to Environment 

No documents were found which detail the fate of the constituents released. This IHSS is being studied in 
accordance with the IAG schedule for OU8. The IAG activities will include site investigations, site 
characterizations, and possible site remediation. The Final Phase I RFVRI Report is to be completed by July 
12,1994. 

Comments 

It is believed that the six underground process waste holding tanks at 
Building 774 may have affected PAC 700-150.3.' These tanks 
PAC 700-146 has more details on the history of these tanks. 

f the south wing of 
ed and overflowed. 

References 
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OUS IHSS DESCRIPTIONS 

IHSS Number: 139.2 
IHSS Name: Hydrofluoric Acid Tank Area 

DatdDuration of Occurrence: 1963 to Present 

Description of Incident: Two horizontal, 1,300-pound hydrofluoric acid (HF) cylinders, each 
with a 1,200-pound capacity,' are located in Building 714, a small shed approximately 4 feet east 
and 29 feet south of the southeast comer of Building 771.2 A site map is attached. The 
hydrofluoric acid is delivered to the RFP in portable cylinders, which are replaced when empty. 
No open transfer of the acid takes place? The acid is piped to, and used in, Building 771.' 

During the month of May 1971, there was a small vapor release from the HF connection outside 
Building 771.4 No documentation was found which detailed a response to the release. 

During the week ending August 13, 1976, a HF leak above Building 771 was repaired. 
Apparently, the hoses had collected small amounts of the acid which appeared when the line was 
pressurized.' 

It should be noted that previous discussions of this MSS indicate that the shed contains two 
1,200-gallon aboveground hydrofluoric acid (HF) tanks. This, however, is not the case. The HF 
is contained in two 1,300-pound cylinders. 0 

*** ** *** 

Air Considerations: It is improbable that the acid releases have a residual impact on the air. 

Soil Considerations: There was no documentation of events which may have impacted the soil. 

Surface Water Considerations: It is improbable that the acid releases had an impact on the 
surface water. 

Geologic Considerations: 
groundwater. Well #89389 is near the site. The well was installed in 1989. 

It is improbable that the acid releases had an impact on the 

*** ** *** 



Other IHSSs/PACs in the Area: Other areas or incidents of concern in the immediate area of 
the hydrofluoric acid storage shed are as follows. 0 

0 Radioactive Leak Between Buildings 771 and 774; M S S  150.3, PAC 700-150.3: 
Process waste leaks have occurred in a tunnel containing process waste lines 
between Buildings 771 and 774. Historical Release Report text pertaining to this 
site is attached. 

0 Hydroxide Tank Area Spill; MSS 139.2: 
There are two caustic tanks which have spilled and/or leaked in the past. They 
include a sodium hydroxide tank north of Building 774, and a potassium 
hydroxide tank south of Building 771, just southeast of the HF storage shed. This 
MSS is included in OU8 and the MSS description is included in this work plan. 

References 

Personal Communication, F.J. Blaha, April 7, 1992. 

Site Utility Plans, D-15501-13-M, January 7, 1987. 

U.S. DOE, 1990, "Draft RFI/RI Work Plan, Operable Unit No. 5, July 23. 

Hammond, 1971, "Status Report - Industrial Hygiene and Bioassay - May, 1971," June 9. e ' Putzier, 1976, "Highlights - Health Sciences and Industrial Safety - Week Ending August 13, 
1976," August 13. 



PAC REFERENCE NUMBER: 700-1503 

) IHSS Reference Number: 150.3 

Unit Name: Radioactive Site Between Buildings 771 and 774 'UAG Name: Radioactive Leak Between 
Buildings 771 and 774) 

Approximate Location: N750,950; E2.084.000 

Date(s) of Operation or Occurrence 

August, September, and December 1971, Late 1970s or Early 1980s 

Descrimion of ODeration or Occurrence 

During excavation for construction between Building 771 and Buil 
containing process waste lines was exposed. Three cracks in 

In September 1971, construction excavation resulted in the ex 

1, a cement tunnd 
be contaminated. 

Buildings 771 and 

I 

... 
774. The w e i  contained process wasfe lines and at one ti 
Building 774.2 

used as an exhaust ventilation duct for 

In December 1971 (or possibly eariy January 1972). construction a 

were found to be only slightly contaminated? 

Personnel recall an incident in this area in the la 

es in this area resulted in a broken 
p C i .  Soil samples from the area 

.'I flange in a line separated releasing 

The August 1971 incident r 

The September 1971 incide 

The incident involving 

wastewater. 

The leak resul 

lutonium contamination to the soil.' 

gram contamination of soil.' 

mber 1971 released wastewater with an activity of about loo0 
s is process, laundry, or sanitary 

waste containing low-levels of 

Reswnses to ODeration or Occurrence 

The August 1971 incident resulted in the sealing of the cracks that were contaminated and the removal of eight 
drums of soil. The soil removal was completed prior to September 8, 1971, the date of the referenced 
document.' 

The September 1971 incident also resulted in sealing of the cracks and removal of eight drums of soil. The soil 
:; was removed for off-site disposal in January 1972: @-. 

R FPIHRRawy .m 700-53 12/26/91 



No response beyond soil and water sampling is mentioned regarding the wastewater line break in December 
1971. 

Personnel recalled that the area impacted by the leak from the loose flange was cleaned up.‘ 

Fate of Constituents Released to Environment 

No documents were found which detail the fate of the constituents released. This IHSS is being studied in 
acwrdance with the IAG schedule for OU8. The IAG activities will include site investigations, site 
characterizations, and possible site remediation. The Final Phase I RFURI Report is to be completed by July 
12, 1994. 

Comments 

It is believed that the six underground process waste holding tanks at 
Building 774 may have affected PAC 700-150.3.’ These tanks we 
PAC 700-146 has more details on the history of these tanks. 

f the south wing of 
ed and overflowed. 
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OU8 IHSS DESCRIPTIONS 

IHSS Number: 146.1 - 146.6 
IHSS Name: Concrete Process Waste Tanks 

Date/Duration of Occurrence: 1953 - 1972 

Description of Incident: Six underground concrete process waste storage tanks were located 
south of the original Building 774. Building 774, a liquid waste processing facility, has been 
modified several times since its construction in 1952. During the construction of a south addition 
in 1972, the tanks were removed. Information for the development of the following discussion 
was gathered from the review of documents and historical engineering drawings as well as 
photographs and visual observation of the site. Several discrepancies were idendied with the 
discussion in RCRA 3004(u). 

General Phvsical Setting 

IHSS 146 represents a six-chambered reinforced concrete structure south of Building 774. The 
chambers of the structure are referred to as Tanks 30,31, 32,33,34W, and 34E. Tanks 30 and 
33 have a 3,000-gallon capacity. The others have a 6,OOO-galion capacity. The tanks were 
included in a 1952 engineering drawing but it is unclear when they were first placed into service. 
Liquid waste was transferred to or from the tanks through pipes connected with the original 
process waste lines (OPWL). Manholes were located at the top of each chamber. The walls of 
the tanks were approximately 10 inches thick. The bottom elevation was approximately 5955 feet 
and the tanks were 11'- 8" high. The area occupied by the tanks was 22.5 feet (east-west) by 
32.5 feet (north-south). The floor of tanks were at the same approximate height as the second 
floor of Building 774. Ground elevation to the south of the tanks was approximately 5965 feet. 
The ground surface south of Building 774 slopes steeply to the north and levels out near the top 
of the tanks.'** 

0 

Process waste would enter the tanks from the OPWL and be stored for processing in the liquid 
waste treatment system in Building 774. It is unknown whether the waste was stored before, 
during, or after treatment stages. Waste characteristics would include both plutonium and 
uranium radionuclide waste as well as all other constituents of process waste. The waste 
characteristics cannot be distinguished from specific building processes because Building 774 was 
the endline treatment facility for all liquid waste until Building 374 was constructed in 1973. 0 



In 1962, a subsurface investigation of the area was done prior to the construction of an addition 
on the west side of Building 774. Several boreholes were drilled prior to the construction. Soil 
samples were obtained using both split spoon samplers and Shelby tubes3 The results of the 
laboratory analyses are unknown. A second engineering and geologic investigation of the area 
was done in 1970 prior to the construction of two additions to Building 774. The construction 
of one of the additions, a two story addition to the south, called for the removal of the concrete 
tanks. The addition, Room 241 of Building 774, houses four steel tanks which has replaced the 
function of the concrete tanks. The finished floor elevation is approximately 5958 feet. The area 
occupied by the addition is 55 feet by 64 feet. Borehole logs written prior to the construction 
are a t t a~hed .~  

Tanks 66, 67, and 68 (identified as IHSSs 124.1, 124.2, 124.3, and 125) were located adjacent 
to the east of the tanks of MSS 146.1 through 146.6. Tanks 66, 67, and 68 were also concrete 
process waste holding tanks. These tanks were taken out of service in 1989. 

Incidents of Contamination 

Although it was generally believed that the presence of the concrete waste tanks had an impact 
on the environment, no documentation was found which detailed specific events. Two events 
were documented in 1973 involving infiltration of the process waste into the soil: In October 
1956, the process waste tanks at Building 774 overflowed resulting in minor environmental 
infiltration. In August 1957, some of the tanks leaked, resulting in minor environmental 
infiltration with levels of up to 2,500 disintegrations per minute (dpm) per gram gross alpha.’ 

In April 1971, during review of the Building 774 construction design, it was noted that three 
drains flow into North Walnut Creek from the Building 774 vicinity. Samples from one of the 
drains, the Building 774 footing drain, indicated 400 dpm/l plutonium and 800 ppm nitrate. The 
concrete tanks were believed to be the source of the plutonium contamination. Corrective action 
was the scheduled removal of the tanks.6 

Excavation for the Building 774 addition construction began in February 1972: Contamination, 
resulting from the overflow of the tanks, was detected. At the time, the policy on waste disposal 
guidelines required soil samples in excess of 34 dpm/g plutonium activity be disposed of as 
contaminated waste. Radiometric monitoring procedures included an alpha survey meter 
evaluation of the site to be excavated. Readings in excess of 250 cpm required specific soil 
samples to be collected for further analysis. Soil contamination in the excavation was identified 



as slightly below the 34 dpm/g limit and by April 1972, 101 barrels of contaminated soil was 
reportedly shipped to Idaho Falls. It was estimated that 30 to 40 more barrels would follow.8 @ 
Demolition of the concrete tanks began on May 8 1972.9 A wet saw cutting method was used 
for the removal of the tanks.' The disposition of the concrete is unknown. Approximately 200 
cubic yards of soil contaminated with up to 2,500 dpm/g plutonium from around the tanks were 
moved temporarily to an area north of Building 334. Another 60 cubic yards of soil 
contaminated with up to 250 dpm/g plutonium were moved to an area east of Building 881 and 
buried beneath approximately 3 feet of fill dirt." The 60 yards of soil is now in an area 
identified as MSS 130. In January 1973, 12 soil samples were taken from the 200 yards of soil 
piled near Building 334. The results from the analysis ranged from 2.8 to 704.2 dpm/g gross 
alpha with an average of 173 dpm/g. The values convert to a range of 1.3 to 316.9 pCi/g and 
13 to 3,169 mCi/km2.'* 

In February 1973, the soil pile was moved temporarily from the area north of Building 334 to 
the Triangle Area (MSS 165) east of the solar ponds because it was in the way of Building 371 
construction.'2 A series of soil samples collected from the pile on June 18, 1973, indicated levels 
of contamination with an average of 87 dpm/g. The soil was on plastic sheeting and had been 
treated, with coherex, a soil stabilizing agent to reduce erosion. The soil was removed for landfill 
disposal on September 5, 1973." 

0 
Radiometric Survev Results 

The results of the Radiometric Survey, performed at the RFP during the late 1970s and early 
1980s, indicate no extremely contaminated areas (stated to be 500,000 to 1,OOO,000 pCi/g)I3 
around Building 774 in the area of the former location of the concrete tanks. 

*** ** *** 

Air Considerations: No documentation was found identifying air monitoring in response to any 
release incidents. Air monitoring may have been performed during the removal of the tanks 
because a reference states that close Health Physics surveillance was to be required during the 
Building 774 renovation. Monthly Health Physics Reports during the timeframe do not document 
specific air surveillance efforts. 

0 Soil Consideration: Much of the soil surrounding the concrete tanks was removed during the 
construction of the addition and demolition of the tanks. At least 285 cubic yards of 



contaminated soil was removed. At the time the tanks were removed, radiometric surveys 
operated off of an action limit of 250 dpm/g gross alpha (about one quarter of the scale of the 
instruments). For soil contamination measured below this limit, no further action was taken. It 
is not unlikely that soil contamination would be present in the area beneath the south addition 
of Building 774 below 250 cpm. Because of the steep slope in area, the bottom level of the 
tanks was near the level of the second floor of Building 774. Therefore, the soil beneath the 
tanks was adjacent to the rooms on the fmt floor of the building. 

Surface Water Considerations: Surface drainage from the hillside south of the building is 
toward the north. A roadway is located on the top of the slope. Surface runoff is directed away 
from the building through footing drains which slope to the west around the building and pass 
under the building through a corrugated metal pipe. The footing drain daylights north of the 
building, between the western condensate receiving tank (Tank T-108) and Building 770. The 
footing drain water has been sampled regularly in the past and in 1971, contamination detected 
in the water was attributed to the presence of the concrete tanks. Surface water quality data from 
the footing drain is included in the RFEDS database. 

Geologic Considerations: The subsurface investigations prepared in 1962 and 1970 identified 
borehole lithology in the area of Building 774. The logs from the 1970 study are attached. The 
surface geology south of the building has changed because of the construction of the addition and 
removal of contaminated soil. A number of wells are located to the north, south, and especially 
the east of Building 774, primarily due to the presence of the RCRA-regulated solar ponds. 

*** ** *** 

Other IHSSdPACs of Concern: IHSS 125 and M S S  124.1 through 124.3 are the concrete 
tanks located directly east of MSS 146 tanks. These tanks held waste similar to the waste in the 
MSS 146 tanks and operated during the same period. IHSS 125 is included in OU8. IHSS 
124.1 through 124.3 is included in OU9 Original Process Waste Lines. The Final RFI/RI 
Workplan was completed in February 1992. The discussion of IHSS 124.1 through 124.3 from 
the HRR is attached. 

MSSs 139.1, 149, 127, and 150.3 are located in the immediate vicinity of Building 774 and are 
included in OU8. IHSS 139.1(N) is a sodium hydroxide tank and has had a number of leaks. 
MSS 149 is the site of a former waste transfer pipe between Buildings 774 and the solar ponds. 
The characteristics of the potential waste contamination due to MSS 149 is the same as from 
MSS 146. M S S  127 represents another pipeline leak of process waste from Building 774 to 



Building 995 (wastewater treatment plant) located southeast of Building 774. The waste was of 
the same characteristics as the M S S  146 waste. MSS 150.3 was a concrete vent tunnel between 
Building 774 and 771. The tunnel carried process waste pipelines into the concrete tanks of 
MSS 146. The events that caused contamination of the soil occurred while the concrete tanks 
were being removed and the addition to Building 774 was being constructed. The source of 
contamination was the same process waste ns contained in the concrete tanks. 

M S S  215 was a tank inside the building and is included in OU15. Tank T-40 held sludge from 
the treatment of liquid process waste. Although there were no documented releases to the 
environment identified, contamination caused by this tank may be identified through subsurface 
investigations. The HRR discussion of M S S  215 is attached. 

The solar evaporation ponds are located east of Building 774. The ponds have had a complex 
history of construction and use. The &'RFI/RI Workplan for OU4 Solar Evaporation Ponds 
was completed in @=/The solar ponds have been used in the past for the evaporation of 
process waste. The soil contamination attributed to the ponds has been characterized as primarily 
nitrates with elevated levels of radionuclides. The HRR narrative for the solar ponds details their 

rttt 

construction and operation histories and is attached. e 
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IHSS Number. 121 

PtiC REFERENCE NUMBER: OOO-121 

Unit Name: 0riginal.Process Waste Lines 

Location: RFP Main Production Facility (Figure OOO-5) 

Date(s1 of ODeration or Occurrence 

..... ........ .... ....... :.:.. ..... ............ :. .... ........ . . . . .  ..... 1952 - 1983 (approximate) 
./.. .... 

. . .  ... 

Descrimion of Oueration or Occunence 

Background Information 

lines constructed to 
tes from point of origin to on-site 

ilding 123, Building 444, Building 
uilding 883, and Building 889.' 
d? These wastes were analyzed 

, process wastes were routed 
ration Ponds (see PAC OOO. 

vansport and tempo 
treatment and disch 
707, Building 771, 
Minor amounts of 
prior to transfer. Depending on the level of radioactivity 
to Building 774 for treatment, Pond B-2 (see PA 
lOl).' Process waste held in Pond B-2 was also 

The OPWL was placed in service when the RFP 
were made to the system 
contained, fully inspectab1 
of 1984.' Some tanks an 
into the RFP exhaust plenum fire de 

torage during the mid-l970s?" 

vities in 1952.' Repairs and additions 
ginning in 1975 by a doubly- 

was completed in the Summer 
ew process waste system and 

WL consists of approximately 35,000 feet of pipeline and 
tanks. OPWL tanks and pipelines exist in RFP areas 100, 

buffer zone between the 900 
39 separate tank locations whi 

Area and holding Pond B-2.2 

Pipeline Network 

history, and consuuction.' The pipelines range from one to ten inches in 
ety of materials, including cast iron, stainless steel, vitrified clay, polyvinyl 

x glass. They are buried in trenches averaging three feet wide and three to eight 
and and/or native soil backfill.'" Approximately 13.000 feet of OPWL pipeline 

are located beneath buil and approximately 7,000 feet are beneath concrete or asphalt pavement. Roughly 
13,000 feet, or more than half of the 22.000 feet not located beneath buildings, are located in areas highly 
congested with other active and inactive utility lines? 

Most OPWL pipelines which were not converted to the new process waste system are believed to have been 
abandoned in place. Pipeiines beneath buildings were flushed with water until significant residues appeared to 
have been removed, thm sealed at wall and floor penetrations with six to twelve inch plugs of "non-shrinking 
cement sealant". Small segments of pipelines within buildings (e.g., riser pipes) were removed? The OPWL 
Closure Plan indicates that underground pipelines outside of buildings were abandoned in place without sealing 
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In 1988, two distinctly different sets of engineering drawings were found that pertained to the 207B solar pond 
redesign that occurred in the 1960 and 1961 time-frame. Briefly, the difference between these two sets of 
engineering drawings related to whether or not underdrains would be constructed beneath the 207B solar ponds. 
The set of drawings indicating underdrains beneath the 207B solar ponds were undated but numbered 1-8080- 
207. One of the drawings that had no underdrains beneath the 207B ponds is numbered 16887-1. physical 
evidence observed in the field was inconclusive in determining which of the two redesigns were built. 
Therefore. in fall 1988 one of the manholes on the drainage tile was cleaned out to determine if laterals 
connected with the manhole from the west. The existence of such laterals would have indicated that undexdrains 
were probably present under the 207B solar ponds. No such laterals were found connecting with the manhole. 
It is now undemood that the 1960 Pond 207B =-design for which the bids were too high was the design for 
which underdrains were required. The 207B redesign that was built did not have underdrains beneath the 207B 
ponds, but did have a drainage tile immediately east of the 207B solar rainage tile drained to the 
north, and was eventually (in the 1970s) collected by Sump 1 and pum -North. The sequence of 
events regarding redesign of the 207B solar ponds can be paced in th ry repons of the Waste 
Group at the RFP. 

0 
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PAC REFERENCE NUMBER: 700-215 ' 

IHSS Reference Number: 215 

Unit Name: Tank T40, Unit 55.13 

Approximate Location: N 751.000; E 2,084,000 

Datefs) of Omration or Occurrence 

1963 - September 1989 

Descriution of ODeration or Occumnce 

The concrete mixed waste s cted in 1963. The 
roof of the tank serves as 

PhvsicalKhemical DescriDtion of Constituents Released 

The tank held sludge fro 
was effluent from a silver 

Reswnses to Owration or Occurrence 

Use of Tank T-40 ceased when the tank was repla 
details releases from this unit. 

Fate of Constituents Released to Environment 

No documentation was found which 
plan was prepared for the 
studied in accordance w 
investigations, site characteri 
is to be completed by Septe 
January 4, 1995. 

s waste from Building 771. Also stored 

n was found which 0 

rim status closure 
d EPA on September 29, 1989.' This IHSS is being 

i.'OU9 and OU15. The IAG activities wil l  include site 
Report for OU9 
be completed by 

. . . . . . . . . . . . . . . 

Comments 

None. 

References 

I Blaha, F.J.. "Solid Waste Management Unit Descriptions", March 23. 1990. 
' 1500755 
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PAC REFERENCE NUMBER: 0OO-101 

IHSS Reference Number: 101 O i  
Unit Name: Solar Evaporation Ponds 

Approximate Location: N751 ,OOO; €2,085,000 

Date(s) of Owation or Occurrence 

The solar ponds have operated in varying configurations since December 1953 when waste was first sent 

the pond was completed. The dates of completion and last use of the 
in Table Ooo-1. 

DescriDtion of Omration or Occurrence 

ponds are presented 

high concentrations of nitrate. Building 774, the pro 
for the removal of radioactive contaminants and not 

documented in Dow drawing 1-1454-207. It was estimated in 

f nitrate. The solar ponds were also 
of the original solar pond is 
er 1955 that Pond 2 would be 
the winter months? therefore, 

a common comer with an overflow 

Construction of the first lined pon 

supply.' The first le& 

was constructed 

207A to reference the first lined pond. 

Following . . .  rst lined pond (Pond 207A). the original pond and the auxiliary pond were 
allowed to dry. The original clay lined pond had some additional clay added to its east side to prevent 
leakage, and the auxiliary pond was fully lined with clay! These ponds were returned to service shortly 
after these lining activities took place. The clay lined ponds were used routinely until June 1960.9 After 
June 1960. routine use of the clay-lined ponds is not documented, although an additional release to Pond 
2 was made in March 1963." Photographs of Ponds 2.2 Auxiliary, and 207A have been located which 
clearly show the three ponds and their physical relationship to each other."*'* 

The next major change in operations at the solar ponds came with the creation of a third earthen pond in 
support of testing on oxidation of wastes. The third earthen cell was constructed in April 1959.13 The 
existing references indicate that the three earthen cells were used in series and the effluent from these three 
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ponds was discharged to the sanitary wastewater treatment plant” These tests were carried out over a 
few months, the late summer and early fall of 1959. and were ultimately u n s u c ~ e ~ ~ f u l . ~ ~  The third earthen 
cell was constructed immediately east of the existing Pond 2, immediately west of 207A. and immediately 
north of Pond 2 The designation of this new pond was either Pond 2C or 2D, with the 
existing Pond 2 Auxiliary receiving the remaining designation.” It appears that the Pond 2 Auxiliary 
designation was no longer used. 

Construction of the 207B solar ponds began on November 1 1. 1959.” These ponds are immediately east 
of Pond 207A and consist of three separate cells (Nonh, Center, and South). During December 1959 
construction activities, seepage was identified in the west side of the excavation near the east side of Pond 
207A. A “covered dminage ditch (later references to this device use rm drainage tile, this 
discussion will also use drainage tile) was installed to collect the seepag and release it to the hill 
just north of the ponds.” Dow Chemical drawing 1-6217-207 
of the asphalt plank-lined 207B solar ponds. Consuuction of th 
on June 16, 1960.” The first placement of waste in the 207B 
fully completed cell.u’ Upon use of the N l y  completed 207B 
identified and the ponds were removed from service. The leaka attributed to the 
reaction of acid wastes seeping beneath the asphalt planking and reacting with marl soil to produce carbon 

to lift, rupturing the seams.” A new 
ined for bids. The bids received in 

was redesigned and re-bids were 
lining of the 207B-South solar 

returned to sewice in December 
1961.” This work included the 

at drained to the north. Difficulty 
. It was found necessary to remove 

e repairs to 207B-Center and 
ed to service on August 25, 

with the removal of liquids 
and salts so that the liner Pond 207A was emptied salts and sands remaining in 
the pond were dnunmed nds. Tests were conducted to determine whether the 
asphalt planking to be g. It was found that the 
asphalt planking would stion on its own.n Removal of the asphalt planking and Pond 

in September 1963?* Disposal of the asphalt planking took 
- NE-I 1 1.8). Relining and redesign of Pond 207A continued 

aired.3’ The design of Pond 207C included a leak detection pipe placed 

In the mid-1980s activities for solar pond cleanout began. The first step in these activities was to 
construct a building (Building 788) in which the solar sludge and Portland cement could be mixed to 
create pondcrete. This building was constructed between solar ponds 207A and 207C. Solar pond sludge 
cleanout began in mid-1986. This activity along with the transfers of solar pond water to the Building 
374 evaporator, have helped to remove both the sludges and the liquids form the solar ponds. At times 
however, problems with the cleanout effon hive occurred. Examples of these problems include pondcrete 
that has not hardened properly and flooding of some of the valve vaults used to help transfer solar pond 



water to Building 374 for evaporation. 

An event related to solar ponds on August 7, 1989. required the filing of a RCRA Contingency Plan 
Implementation Report (Report Number 89-012). This event consisted of an overflow of contaminated 
water from the Interceptor Trench Pump House (ITPH) wet well. This overflow occurred because the 
circuit breakers supplying electricity to the pump motors were both tripped.32 Additional details 
concerning this incident can be found in the "Response" section of this Pac narrative. 

A second event at the solar ponds took place from March 14, 1990 to March 16, 1990 which also required 
the filing of a RCRA Contingency Plan Implementation Report (Report Number 9(1003). This event 
consisted of transfer of contaminated groundwat 
207A. This transfer was made due to the lack 
potential for overflow of the pond. The transfer was made with permis 

PhvsicalKhemical Descriution of Constituents Released 

The RFP solar ponds are often refemd to in historical documen 
common characteristic of the wastes released to the solar ponds 
solar ponds typically had untreated process waste 
was also placed in the ponds. The RFP process w 
contamination of process wastes (and also achieved s etals), but it was not designed to 
remove nitrate. The monthly history reports from the detailed the originating building, 
quantity of water transferred, and activity present 
repom also stated which of the solar ponds received these waters. Only limited information was found 
on more detailed chemical analyses of the w olar ponds. One of these references 
does provide a relatively complete characteriz waters from the fall of 1958." The 
analyses available in this report cover activity of uranium, total solids, total nitrate, 
pH, specific gravity, aluminum, chromium (VI), fluoride, iron, magnesium, silicon dioxide, sulfate, total 
halides, and an extensive list of metals. There are also analytical results presented for a compound %03 
which is described as " ... the co des denoted by bo3 must include a l l  those cations which are 

presence of a large concentration of ammonium 
the fact that the pH range reported was 0.87 to 0.97, 
e of 1958 was 1.21." 

nds." The most 

with an average of 0.93. 

The monthly history reports of 
ponds or  handled ne 
aluminum scrap was 
time in the 1950~.~' 

group also mention when other materials were placed in the solar 
ce, it is known that radioactively contaminated 

ponds (see PAC 500-197)?' as was alcohol for at least a short 
time, waste radiography solutions were drummed for disposal 

scrap was sprayed with water for destruction of the lithium metal 
73 and early 1974, leachate collected from the RFP 

to the solar ponds for disposal. It is also known that sewer sludge, cyanide 
disposed in the solar ponds for at least a portion of the time the solar ponds 

as non-routine, and is not thought to have comprised 
wastes and acid 

a major portion of the waste materials placed in these ponds. 

Data have also been generated from water collected from the drainage tile and from monitoring wells near 
the solar ponds. Interprztation of these data could also indicate some of the chemical constituents released 
by the solar ponds. A more detailed discussion of these response actions, and the types of data that are 
available, is given in the next section of this narrative. 

In the more recent time frame, detailed analyses of solar pond water, solar pond sludge, and groundwater 
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in the vicinity of the solar ponds have been conducted. The results of these analyses can be found in the 
RCRA closure plans for the solar ponds, the RFVRI workplan for the solar ponds. and the groundwater 
monitoring reports that cover the solar ponds. 

The volume of water that overflowed the ITPH wet well on August 7, 1989 was estimated at 50 to several 
hundred gallons. This water was analyzed and found to contain: 

PH 
Total Dissolved Solids ( T D S )  
Gross Alpha 
Nitrate 
Chloride 
Chloroform 
Carbon tetrachloride 
Trichloroethene 
Tertrachloroethene 

7.3; 
2.27 mu; 

95 38 pCifl; 

The water transferred in March 1990 from Pond 207B-North to Pond 207A consisted of contaminated 
groundwater and r~noff.~’ 

Resmnses to Owration or Occurrence 

Relining and patching of the solar ponds are response activities to th 
The relining and patching activities were conducted a 

ility of leakage from the solar ponds. 
throughout the history of the solar 

... ponds.4o 

After installation of the drainage tile (between Po 07B) in December 1960, analysis of the 
r was sampled on a daily basis for flow, 

ally, only gross alpha activity and flow rate were 
with flows of hundreds of gallons per hour not 

flowing out of the pipe also varied considerably, but at 
tivity (up to thousands of picocuries per liter). These 

e can indicate some of the chemical characteristics of the 
eters that were evaluated on water samples collected from 

e tile immediately east of the 207B ponds installed 
ata from this sampling was presented in 

uncommon. The chemical characten 
times the water had elevated levels 
analyses from samples o 
constituents released; ho 

in 1961 was also sampl 

alled near the 207B solar ponds.“ The fm 
ter collected from the groundwater sampling wells in January 1961 indicated that nitrate 

to 800 mg/lP2 Sampling of the six wells 
data reported in the waste group’s history reports. The analyses of water collected 
some of the chemical characteristics of constituents released from the solar ponds. 

became a routine 
from these wells 
Once again, however, the analytical panmeters that were evaluated are limited in scope. 

In addition to the activities discussed above, two sumps, six trenches, and french drains were constructed in the 
area north of the solar ponds to allow the return of contaminated groundwater to the solar ponds. These actions 
were largely prompted by the RFP policy to keep waters in the A-series drainage below the State Public Health 
Service limit for nitrates in drinking water (10 mg/l). e 

000-8 12/26/91 



Removal of Pond 2 Auxiliary 

Pond 2 Auxiliary was removed in preparation for the construction of Building 779. Surveys of the pond 2 
Auxiliary area soil indicated readings between 2.500 to 5,000 counts per minute (cpm). Clay samples of the 
pond had 75,000 d/m& which was described as 2-112 times soil background in the area. The proposed activity 
was to remove the clay lining to a depth of 6 inches. This material was to be disposed of by burial in dried 
sewage sludge trenches (PAC 900-109, PAC NE-1 10, PAC NE-1 11.1 - NE-1 11.8). The pond berms were to 
be leveled after removal of the clay liner?3 No documentation confirming the fate of the soil has been found. 

@ ' 

Removal of Pond 2 and Pond 2C or 2D 

Pond 2 and the earthen pond immediately east of it (Pond 2C or 2D) was rem0 
of Pond 207C in 1970. The soils potentially impacted from operation of the 
reworked and possibly were incorporated into the berm for Pond 207Ca 
indicating that radiation surveys or soil removal 

Sumps and Trenches 

The first two sumps were activated in April 1 
drainage tile running along the east side of the 207B 
Sump Number 2 was installed at the north end of the 
Water from this sump was returned to 207A. 
September 1972, and Trenches 4 and 5 in April 1974.M Trench 6 
water to Sump 1. Trench 2 returned water to 
Trench 4 was pumped to Trench 3, and Trench 3 
directly to Pond 207A.4' Figure 000-2 presents 
trenches and sumps were located where seepage an 

The low end of the trenches and the sumps consis 
supplied with an electric pump and fl 
a shallow excavated trench backfilled 

1 returned water to 207B-No1th. 
een solar ponds 207A and 207B. 

in October 1971, Trench 3 in 
July 1974. Trench 1 retumed 

to Pond 207A. Trench 6 returned water 

55-gallon drums. Most of these drums were 
control the pumps. The trenches consisted of 

el to the soil surface. These trenches drained to the buried drums 
. .  

at the low end of the trenche nches allowed collection of both surface and subsurface 

This trench system remained in o 
drain system. The nee 
Perimeter Security Zon 
destroyed Tre 
abandoned in power supply.44 

ntil the early 1980s when it was replaced by a more extensive french 
ive french drain system was prompted by the construction of the 

is now called the Protected Area (PA). Construction of the PSZ 
and sumps that were not desvoyed in PSZ-related construction were 

Interceptor T System 

The Interceptor Trench Pump House system was installed in 1980 and 1981 and is still in use. The pump station 
is identified by a number of names at the RFP, including: Main Sump, Main Nitrate Sump, Nitrate Sump, Solar . 
Pond Sump, French Drain Sump, and others. In this repon. the pump station and the french drain system will . 

be referred to as the Interceptor Trench Pump House (ITPH). The ITPH system was designed primarily to 
collect subsurface water. Engineering drawings for the design of the ITPH system are the following Rockwell 
International drawings: 27550-033, 27550-040, 27550-050. 27550-200, 27550-201, and 27550-202. These 
drawings are as-built drawings. Records indicate that the ITPH system was built in April 1981." Figure 000-3 
presents the configuration of the ITPH system at that time. Although the ITPH system was much more extensive 
than the trench and sump system that it replaced, the ITPH system was extended shonly after construction of 

. 
.! 
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thc original parts of the ITPH system.a It was this extension of the system that was referred to as the 
"Interceptor Trench." 

The ITPH system was extended due to concerns over the existence of groundwater seeps immediately north of 
the solar ponds. The extension of the ITPH system consisted of a new french drain that paralleled the old Patrol 
Road. This extension of the ITPH system was designed and built with gravel backfill from the drain to the 
surface so that it would collect both groundwater and surface water flow. This extension also provided for the 
collection of footing drain flows from Building 771 and 774, through a 4-inch diameter polyvinyl chloride (PVC) 
pipe." Engineering drawings for the design of the ITPH system extension are Rockwell International drawings: 
26637-01 and 26637-02. These as-built drawings indicate that the ITPH system extension was built between 
February and June 1982. Figure OOO-4 presents the configuration of the lTPH following its extension 
with the Interceptor Trench. 

This system collects groundwater and surface water runoff (fro 
and south of the new PSZ perimeter paml mad) which drains 
Walnut Creek. The pump station consists of a wet well and a duple 
ITPH pumps the collected incoming water to Pond 207B-North. W 
solar ponds or force evaporated in Building 374.40 Some of 
the West Spray Field (PAC SW-168). 

of the solar ponds 
ocated near North 

rimingpumps. The 
transferred to other 

r fmm 207B-North was spray irrigated in 

plementation Report was filed (Number 
r remaining in the wet well was 

Solar Pond Clean-Out 

the solar ponds and the presence 
pond clean-out activities were 
in the early 1960s. However, 

, the waste materials were immediately re-introduced 

From fall 1976 to fall 1977, 
storage of process wastew 
implemented by the RFP. 
This relining was done 
east and between the so 

ioned with respect to use for 
ut was done in support of the water recycle program being 
207B pond were cleaned, but only 207B-South was relined. 

activities, soils to the south, 
moved in order to better clean the  EL- Process waste was not 

d for reverse osmosis plant 
nt, and contaminated groundwater collected by the ITPH sy~tem.~ 

e completion of Building 
m 207A was completed 

in 1988. In 1988 the volume of sludge was removed from 207A and the final volume of water was 
transferred to the 207B solar ponds. The sludge was handled by combining the sludge with Portland cement, 
creating Pondcrete. The Pondcrete has been largely stored on plantsite since its generation, but some Pondcrete 
has been shipped offsite for disposal. In March 1990, contaminated groundwater transferred to the 207B solar 
ponds from the ITPH was placed in Pond 207A in order to prevent the over-topping of the 207B solar ponds. 
All of the water present in 207A was removed during 1991 and evaporated at the Building 374 forced 
evaporator. 0 

1 . .> 
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WELLNAME 

0460 

1986 

2086 
2586 

u)86 

2186 
2186 
2186 

2286 

2286 
2386 

2386 

2486 

2486 

2586 
2586 

2586A 

2586A 

2686 

2786 

2786 

2786 

2786 
2886 

2886 

2986 

2986 

PAGE 1 

OLD 
WEU, 
NAME 

04-60 

19-86 

20-86 
20-86 

20-86 

21-86 
21-86 

21-86 
22-86 

22-86 

23-86 

23-86 

24-86 

24-86 
25-86 

25-86 

25-86A 

25-86A 

26-86 

27 -86 

27-86 

27 -86 

27 -86 

28-86 

28-86 

29-86 
29-86 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIXRIZATION REPORT (EG&G, 1991a) 
20-Apil-92 

RFP RFP STATB STAm SURFACE TD. TYPE THICK EL. TOP 
NORTH EAST NORTH - EASC ELEVATION ELEVATION ALLUVIUM ALLUVIUM BEDROCK -- - AREA 

SOLAR POND 37593 m 596200 

SOLAR POND 37942 20195 750943 2083298 593122 165 5914.72 Qc 

38110 21254 751112 2084358 5m.47 22 5938.47 Qc 

PLANT NORTH 
PLANT NORTH 
PLANT NORTH 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

37W 21143 750911 2082503 5991.11 78 

37735 21308 750737 2084412 597681 26 

37355 21B4 750357 2084259 5981.18 1305 

37355 21173 750357 2084277 5980.45 12 

37426 21727 750428 2084831 5974.45 896 

5974.45 98 

37426 21737 750428 u)84841 5974.48 17 

37794 22135 7507% 2085239 5961% 157 

5913.11 Qf 

595081 WQf 

585068 WQf 

5968.45 WQf 

588485 WQf 

5957.48 WQf 

580486 WQf 

37816 22137 750818 2085241 5%123 lS5 5945.73 WQf 
WQf 

37610 27584 750612 u1856B8 5 9 s ~ ~  225 5935.76 

115 5919.72 
125 594797 

23.6 5%751 

11 596581 

8 2  5972.98 

7 2  597325 

13 5%1.45 

125 596195 

105 596398 

11 5950% 

8 5  5952.73 

8 5  5949.76 



APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'J3RIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD 
WEiLL 
NAME 

29 -86 

30-86 

31-86 
31-86 

31-86 

32-86 

32-86 
33-86 
44-86 

44-86 

61-86 

61-86 
61-86 

smi-87 

sm1-87 
Spol-87 

SFVZ-87 

SPM-87 
SPM-87 
Spo3-87 

SW-87 

SW-87 

SW-87 

SW-87 
sm-m 
SW-87 
SRH-87 

RFP RFP STATE 
NORTH EAST NORTH -- - 

TD. TYPE THICK EL. TOP 
TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK - 

STATf3 SURFACE 
ELEWATION AREA 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
MOUNDAREA 
PLANTWEST 
PLANTWEST 
881 HILLSIDE 

881 H U I D E  
881 HILLSIDE 
Sdar Ponds 
sdar Ponds 
Sdar Ponds 

Sdar Ponds 
Sdar Ponds 

sdar Ponds 
Sdar Ponds 
Sdar Ponds 
Sdar Ponds 

Sdar Ponds 
sdar Ponds 
sdar Ponds 

Sdar Pmds 
sdar Ponds 

WELLNAMB 

2986 
3086 
3186 
3186 
3186 

32% 
3286 

3386 
4486 

4486 

6186 

6186 
6186 

sm187 

smim 
spo187 

Spo287 

SpM87 

SpM87 

SI0387 
SKI487 
Spo487 

Spo487 

S W  
Spo487 

Spo487 

SFQ587 

2084924 595621 
u)85269 596421 

16 594021 

22 594221 
WQf 25  5953.71 

WQf 05 5W.71 
38092 22166 75 1094 
38094 21662 75 1068 

37654 21641 750638 2084423 596450 135 58295 WQf 

Qc 

0f 

Qf 

1 5%35 

2oB5OOo 594928 

u)82234 6019.93 

168 5932.48 

33 598693 

6 8  5942.48 

25 599493 
36%1 218% 749%3 

36252 19131 749254 

2083712 599931 185 598081 115 598781 36217 20609 7492 19 

QaOQf 132 59695 37792 2 m  750790 2084310 5982.70 302 59525 

37980 21532 750970 u)84640 5976.60 15 5%1.6 QaVQf 

37485 21532 750480 2084630 5978.70 19.7 5959 QaVQf 
105 5966.1 

13 5965.7 

a 59598 37561 21gu) 750560 mm 597160 37 59348 WQf 

37865 21810 750870 W 9 1 0  597160 218 59498 WQf 163 59553 
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WELLNAME 

Spo687 

Spo687 

Spo687 

Spo687 

Spo687 

spwm 
smm 
SposB7 

0987 

OB7 
0987 

ma7 
1087 
1087 

snim 

snim 
SPlW 

1587 
1587 

1687BR 

1687BR 

1687BR 

1687BR 

1987 
1987 
W B R  

W B R  

PAGE3 

OLD 
WELL 
NAME 

sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
spw-m 
spw-m 
sm-m 
09-871~1-129-87 

09-mmm9-87 
09-m1~1-129-m 

09-mm1-129-87 

io-m 
sni-m 
spii-m 

spii-m 

fi-mmm-m 
fi-mmm-m 

10-87 

16-87BR 

16-87BR 

16-87BR 

16-87BR 
19-87 

m-mm 
19-87 

m-87BR 

APPENDMC 
GEOLOGICDATA FOR WELLS AND BOREHOW WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

RFP Rpp STATFJ SURFACE TD. TYPE THICK EL. M P  
NORTH EA= NORTH - EAST ELEVATION E ELEVATION ALLUVIUM ALLUVIUM BEDROCK -- - AREA 

sdar Ponds m 22100 750900 2085200 592290 30.7 59422 QaVQf 18 59549 

sdar Ponds 
sdar Ponds 
Sdar Ponds 

sdar Ponds 

sdar Ponds 
sdar Ponds 
SOLAR POND 
903 PAD 
903 PAD 
903 PAD 

903 PAD 
903 PAD 
903 PAD 
sdar Ponds 
sdar Ponds 

sdar Ponds 

903 PAD 
903 PAD 
903 PAD 

903 PAD 
903 PAD 

903 PAD 
MOUNDAREA 3663323065; 749623 2086172 596798 16.1 595188 Qf 

MOUNDAREA 
MOUNDAREA 3 6 6 4 4 2 3 0 4 8  749634 m l 5 5  5968.10 1262 58419 Qf 

MOUNDAREA 

- 

37485 22100 750471 2085200 5973M 31 59426 QaVQf 

35786 15022 748749 2078336 609952 Qdlck 
36081 22239 749068 2085348 598022 375 5942.72 Qf 

35%0 22180 748947 2085289 598196 17 596496 Qf 

38590 21342 75 m 2Q84450 590450 34 5870s wck 

36ou) 23140 749010 2086249 597089 27 594389 Qf 

36140 23140 749130 2086249 5 % 9 a  174 5795LJ6 Qf 

208 59528 

a .7 596752 

113 5970.66 

215 5883 

2165 5949.04 

222 594686 

108 5957.18 

118 59563 



WEUINAME 

2087BR. 

2187 

BHL281 
2287BR 
2287BR 

2287BR 
2287BR 
2387BR 
2387BR 
2387BR 

2387BR 

2387BR 

B W  

BIU887 
BIU987 
BIB087 

BK3187 

BIB187 

BIB187 

BIB287 

BIB287 

BIB387 

BIB387 

BIU387 

BIB487 
BIB487 
BIB487 

PAGE4 

OLD 
WEm. 
NAME 

20-87BR 
21-87 

BEE-87 
22-87BR 
22-87BR 

22-87BR 
22-87BR 
23-87BR 
23-87BR 
23-81BR 

23-87BR 

23-87BR 
B m - 8 7  

BH28-87 
BH29-87 
BH30-87 

BK31-87 

BK31-87 

BIUl-87 

BHa-87 
BHa-87 

BH33-81 
BkB-87 

BH33-87 

BI-aQ-87 
B m - 8 7  
B m - 8 7  

APPENDIX C 
GEOLOGICDATA FOR WELLS AND B O R E H O ~  WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EG&G, 1991a) 

AREA 

MOUNDAREA 
MOUNDAREA 
903 Pad 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
903 Pad 
903 Pad 

903 Pad 

903 Pad 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUNDAREA 
MOUND AREA 

MOUNDAREA 

RFP 
NORTH 

36980 

35790 

36935 

36415 

35839 

35803 

36081 

36ou) 

36499 

364% 

36499 

36474 

RFP 

22694 

22536 
22716 

pso3 

23081 

23131 

23140 

NIA 
22297 

22421 

22659 

22786 

STATE! 
NORTH 

749969 

748778 
749924 

749404 

748829 
748794 

749068 

749010 

749486 

749485 

749488 

749463 

STATE! SURFACE 
ELEVATION 

592758 
597850 
5930.70 

597234 

5953.60 

5946.70 

598022 

597089 

597380 

5971.70 

5 % 7 S  

5971.40 

20-April-92 

TD. TYPE THICK EL. TOP 
E ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

17 
272 
111 

45 3 

I23 

15 

159 

205 

208 

24 .I 

591058 
59513 

5819.7 

5927.04 

59413 

5931.7 

59579 

59512 

5947.1 

5946.7 

0f 8 591958 
0f 222 59563 
0f I28 59179 

0f 1525 595709 

Qc 

Qc 

0f 
0f 
Qf >l59 

0f 

0f 

4 9 5948.7 

5 9  59408 

59738 

7.7 5% 

9 2  5958.7 

0f 16.7 5954.7 



WELLNAME 

BIB487 
BIB587 

BIB587 
BH3587 

BH369 

3787 

3787 
BH3787 

BIB787 
3887 
3887 

3987BR 
3987BR 

3987BR 

3987BR 

5687 

pM7389 

pM7389 

pun389 

m389 
pun489 

pun489 

pun939 
pun589 
pun589 
pun689 

m m  

PAGE5 

OLD 
WELL 
NAME! 

BIU4-87 
BI-B.5-87 

B B - 8 7  

B B - 8 7  
B m - 8 7  

37-87 
37-87 

BHn-87 

BHn-87 
38-87 

38-87 

APPENDIX C 
GEOLOGICDATA FOR WELLS A N D  BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EG&G, 1991a) 
20-April-92 

AREA - 
MOUNDAREA 
MOUND AREA 

MOUNDAREA 
MOUNDAREA 
MOUNDAREA 

SOLAR POND 
SOLAR POND 

EAsTlRENcHES 

EASTTRENCHES 
SOLAR POND 
SOLAR POND 

39-87BR(Spo8-87) SOLAR POND 
39-87BR(SP08-87) SOLAR POND 

39-87BR(SP08-87) SOLAR POND 

39-87BR(Spo8-87) SOLAR POND 

56-87lSP16-87 

SEP0189BR 

SEP0189BR 
SEP0189BR 

SEP0189BR 

SE- 

SE- 

S E W  

S E W  

S E W  
S E M  
S E W  

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

RFP 
NORTH 

36440 

36512 

37507 

36621 

3737 1 

38094 

37654 

37211 

37213 

374 10 

37411 

. .  
RFP 

E H E  

22962 

23042 

22120 

23021 

22021 

22166 

21319 

21363 

2 1376 

2 1739 

22214 

STATE 
NORTH 

749430 

749502 

750494 

74%10 

750357 

75 lo80 

750638 

750l95 

750197 

750395 

7503% 

STATEl SURFACE 
ELEVATION 

u)86069 

m 1 4 9  

2085224 

2086128 

2085125 

2085m 

m23 

2084468 

2084481 

2084843 

2085318 

597050 

5%9.40 

5%7.03 

5968.80 

5971.79 

5947.10 

59785 1 

5981.02 

5980.71 

5974.06 

596632 

TD. TYPE THICK EL. TOP 
- TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

203 

26 
13 

28 

152 

138 

13 A 

233 

10 

29.1 

182 

59502 

5943.4 

5954.03 

59408 

595659 

5809.1 

596.11 

5957.72 

5970.71 

594496 

5948.12 

143 

20.6 

a 

14 

7 8  

35 

9.4 

7 

6 5  

9 5  

12.6 

59562 

5WSB 

5959.03 

59548 

5963.99 

59436 

5%9.11 

5974.02 

597421 

596456 

5953.72 



OLD 
WEU, 
NAME 

SEP0489 

SEP0489 
S E W  
S E W  
SEI9589 

SEI9589 
SEP0689 
SEP0689 
SEP0689 
SEW89BR 
SEW89BR 

SEPO789BR 
SEP0789BR 
SEP1589 
SEP1589 
SEP1689BR 

SEP1689BR 
SEP1689BR 
SEPlWBR 
SEP1689BR 
SEP1689BR 
SEP1689BR 

SEP1689BR 
SEP1789BR 
SEP1789BR 

SEpl889BR 
SEPl889BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBiG, 1991a) 
20-AFiI-92 

RFP RFP STATE STATE SURFACE TD. TYPE THICK EL. TOP 
AREA -- NORTH EAST - NORTH - EAST ELEVATION ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

37406 22239 750392 2085343 596588 323 593358 Qf 

37684 22240 75067 1 2085343 5%2&2 105 595232 Qf 

376M 222245 75067 1 2085330 5516309 262 593689 0 f  

38771 21350 75 1755 2084450 5907.10 14.4 5892.7 Qal 

38100 22146 75 1086 2085249 594730 105.1 58422 Qc 

38059 21736 75 1044 2Q84839 5 m 5 3  286 593393 Qf 

37509 21807 750566 m 9 1 0  5972.16 315 594066 0 f  

129 595298 

a5 595432 

5 8  5957 29 

4 5  5902.6 

5 5  5941.8 

35 5959.03 

115 596066 



OLD 
WEU, 
NAME 

SEP1889BR 
SEPl989BR 
SEPl989BR 

SEPl989BR 
SEPl989BR 

SEPl989BR 
SEPU)89 

SEPU)89 
SEPU)89 

SEPU)89 

SEP2189BR 

SEP2189BR 
SEP2189BR 

SEP2239BR 

SEpz289BR 

S E m B R  

SEP2389BR 

SEP2389BR 

SEP2389BR 

SEF2489BR 
SEF2489BR 

SEP2489BR 

SEP2589 

SEP2589 
SEP2589 

SEP2589 

SEPM89BR 

APPENDIXC 
GEOLOGICDATA FOR WELLS A N D  BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

RFP RFP STATE STAm SURFACE TD. TYPE THICK EL. TOP 
AREA -- NORTH EAST - NORTH - EAST ELEVATION TD. HLEVATION ALLUVIUM ALLUVIUM BEDROCK 

SOLAR POND 
SOLAR POND 37?l9 21206 750762 m309 5mfi 383 594236 Qf 103 597036 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 

37880 21036 750863 m l 3 9  598159 178 5963.79 0 f  l38 5%7.79 

594727 0 f  37881 21026 750864 m m  5981.47 342 

38007 212.31 750991 ul84634 597798 48 592998 Qf 

751071 2085286 5948.17 303 591787 Qf 38084 22184 

37591 22390 750533 20855 14 5W.63 302 5932.43 Qf 

37591 n n  750579 2085481 5W.63 1775 5945.13 Qf 

38209 21882 751l94 m934 594028 239 591638 Qf 

138 5967.67 

9 596898 

4.1 5944.07 

122 5950.43 

122 5950.43 

3.9 593638 



WELLNAME 

p209989 

E210089 

P210189 
p210189 

P210189 

P210189 
P210189 

I210289 
I210289 
€210289 

P210289 

P3l3489 
P3l3489 
Dl3489 
P3l3489 
P213689 
P213689 
nu689 
nu689 
P213689 
P314089 

P414189 

P414189 

P4 14 189 

P414l89 

P414l89 
P414189 

PAGE8 

OLD 
WEU, 
NAME 

SEP2889 
SEP2WBR 
SEP3089BR 

SEP3089BR 
SE-BR 

SEP3089BR 
SEP3089BR 

SEP3189BR 
SEP3189BR 

SEBl89BR 
SEP3189BR 

P2M89 

P2M89 

P2Ds89 

P2M89 

P Z l W  

PZ1089 
PZ1089 

PZ1089 

PZ1089 

P22389 
PzL489 

PzL489 

PZ2489 

PZ2489 
PZ2489 
PZ2489 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

AREA 

SOLAR POND 
SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

SOLAR POND 
SOLAR POND 

SOLAR POND 

PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 
PLANT 

PLANT 
PLANT 

RFP RFT STATE !STATE SURFACB TD. TYPE THICK EL. TOP 
-- NORTH EAST - NORTH - EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK 

38581 2fi48 75 1565 2084649 5898.10 12 5886.1 Qc 7 6  58905 

38579 21539 751564 2084639 5898.40 28 5870.4 Qc 72 58912 

37768 21307 75075 1 2084411 598082 38.6 594222 Qf 14.6 596622 

37578 22119 750564 2Q85223 5967.03 26 5941133 0f 

35934 19952 748913 u)83062 6011.70 24 5987.7 0 f  

36478 20629 749460 u)8m6 599430 23 59713 Qf 

36480 20545 749461 2083623 59%.70 19 5977.7 Qf 

36080 19877 749059 2082986 6010.60 28 5982.6 Qf 

6.6 5960.43 

20.6 5991.1 

13 59813 

9 3  5987.4 
16 5992.6 



WEUNAME 

P114689 
P114789 
P114789 
PI 14789 
P114789 

P114789 
P114889 
P114889 
PlI.5489 
Pll5489 
PlW89 
Pll5489 
Pll5589 

PllS589 
P115589 
PI15589 

Pll5589 
Pll5589 
Pll5589 
PIl5589 
Pll5589 

P115589 
Pll5589 
P115589 
Pll5589 
P115689 
P2l5789 

PAGE9 

OLD 
imu. 
NAMB 

PZ4289 

PzA389 
PZ4389 
PzQ389 

PZ4389 

PZ4389 
P2A489 
P2A489 
PD989 
PZ4989 
PzQ989 

PZ4989 
Pi5089 
Pi5089 
Pi5089 
Pi5089 

Pi5089 
Pi5089 

Pi5089 
Pi5089 

Pi5089 
Pi5089 

P25089 
PZ5089 
Pi5089 

P25l89 
PZ289 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBtG, 1991a) 
2.0-April-92 

PLANT 
PLANT 
PLANT 
PLANT 

PLANT 
PLANT 

PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PIANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 
PLANT 

RFP RFP STATE STATE SURFACE TD. TYPE THICK EL. TOP 
NORTH EAST NORTH - EAST ELEVATION TD. ELEVATION ALLUVIUM ALLUVIUM BEDROCK -- - AREA - 

36964 19938 749943 u)83044 6004.00 26 5978 0 f  
36%2 19504 749940 2082610 6010.70 31 5979.7 Qf 

3699 1m 749926 2082127 6016.60 18 59986 0 f  

36531 1wM 749507 2082135 6023.40 31 5992.4 Qf 

36573 19550 74955 1 u)8w8 6014.10 33.6 59805 0f 

36553 19910 749532 u)83ol9 600690 235 5983.4 0 f  

36490 20322 749470 24n33430 6002.00 22 5980 0 f  

22 5982 
26 5984.7 

138 60028 

26 5997.4 

29 5985.1 

19.7 59872 

18 5984 



WELLNAME 

€215789 
€215789 
€215789 
€215789 
€215789 
€215789 
€215789 
P317989 
P317989 
P 3 1 m  

€218089 
P2m 

€216289 
€218289 
I218289 
€218289 

€216289 
€218389 
€218389 

€218489 
€219189 
P21Ws9 

€219489 

F2l9589 

p320089 

PAGE 10 

OLD 
WEIl. 
NAME 

P25289 

P25289 
P25289 

P25289 
P25289 

Pi52J39 
P25289 

0130289 

OR3289 
0130289 

ORB9 
omw 
omm 
omw 
OF0189 
om189 

OPOl89 
P22789 

P22789 

BHn405S9 
PZl889 

PZ1589 

PZ1589 

P Z D  
7089 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April42 

R F P R F P  
NORTH EA= -- AREA 

PLANT 

PLANT 
PLANT 
PLANT 

PLANT 

PLANT 
PLANT 

ORIGINAL, PROCESS 
ORIGINAL PROCESS 
ORIGINAL PROCESS 
ORIGINAL PROCESS 
PLANT 

PLANT 
PLANT 

PLANT 

PLANT 

PLANT 

PLANT 
PLANT 

PLANT 

PLANT 

PLANT 

PLANT 

PLANT 
PLANT 

35907 21163 

36958 20914 
35974 w44 

STATE 
NORTH 

748891 

74994 1 

748952 

STATE SURPACE TD. TYPE THICK EL. TOP 
ELEVATION TD. E%EVATION ALLUVIUM ALLUVIUM BEDROCK 

2084272 599090 16 59749 Qf 

u)84ou) 5WW.l 16 59698 Qf 
2032653 6016.9 33 5983.9 Qf 

37843 22545 750831 2085648 59562 22 59342 Qf 

38144 21014 751127 2084117 5949.1 5 5944.1 
3 8 2 4 0 m  75 1222 2084010 59412 21 5m2 Qf 
37427 22547 750415 2085651 59595 32 59275 Qf 

m 22432 750268 2085536 59638 16.7 5947.1 Qf 
35818 20170 748799 u)83280 60099 a9 5989 Qf 

6 A 59845 

6 59798 

23 59939 

12 59442 

11 59302 
22 A 5937.1 

172 59466 

188 5991.1 



OLD 
WHU, 

WELLNAME NAME 

0460 
1986 

2086 

2086 

2086 

2186 
2186 

2186 

2286 
2286 

2386 

2386 

2486 

2486 

2586 
2586 

2586A 

2586A 

2686 
2786 

2786 

2786 

2786 

2886 
2886 

2986 

2986 

PAGE 11 

04-60 

19-86 
20-86 

20-86 

20-86 

21-86 

21-86 
21-86 

22-86 
22-86 

23-86 

23-86 

24-86 

24-86 

25 -86 
25-86 

25-86A 

25-86A 

26-86 
27-86 

27 -86 

27 -86 

27 -86 

28-86 

28-86 
29-86 

29 -86 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGCG, 1991a) 
20-April-92 

SUB. ALLW. 
FORMATION 

Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 

Ka 
Ka 
Ka 

Ka 

Ka 

Ka 
Ka 
Ka 

Ka 

Ka 
Ka 
Ka 
Ka 
Ka 

K a S # l  K a S # 1  KaSS#l  K a S # l  
SUB. ALLUV. GRAIN SIZE GRAM SIZE Strat. Eiqv. Strat. Eqv. GRAM SIZE GRAIN SIZE 
LrnOLOGY @!!!I DEPTH ELEVATION THICK %>2oo/23oSIBvE DEPTH 

CLYS'IN 
CLYS'IN 

CLYS'IN 

ss #1 
ss #1 
CLYSTN 

CLYS'IN 

CLYSIN SANDY 

C L Y r n  

CLYS'IN 

CLYS7N 

CLYSIN 

CLYSIN 

Om 
0.075 

10-I2 

16-18 

596581 7 
596581 7 

22 
50 

10-12 

16-18 

5945.76 10 

5945.76 10 

26 

63 

125-145 

175-225 



s? 
I .a 
k 
4 
I 
3 5 

0 

W t - r - l - w l  



OLD 
W E U  

WEUINAME NAME 

Spo681 

Spo681 

SK687 
S M  
SK687 
spwm 
spwm 
Spo887 

0987 

0987 
0987 

0987 

1087 

1087 
SPll87 

splim 
snim 
um 
fim 

1687BR 

1687BR 
1687BR 

1687BR 

1987 

l9a7 
mBR 
2087BR 

PAGE 13 

sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
spw-m 
sm-m 
sm-m 
0 9 - m ~ ~ 2 9 - m  

0 9 - 8 7 ~ ~ 2 9 - 8 7  

0 9 - 8 7 ~ ~ 2 9 - 8 7  

0 9 - 8 7 ~ ~ 2 9 - 8 7  

io-m 

s p i i - m  

spli-m 
spli-m 
u-mmH3o-m 

10-87 

l5-87Brn-87 
16-87BR 

16-87BR 

16-WBR 

i 6 - m ~ ~  

19-87 

19-81 

20-87BR 
20-87BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALXHARACI'ERIZATION REPORT (EG&G, 1Wla) 
20-April-92 

SUB. ALLuv. 
FORMATION 

Ka 

Ka 

Ka 
Ka 

Ka 
Ka 
Ka 
Ka 

Ka 
Ka 

Ka 

Ka 
Ka 

Ka 

Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 
Ka 
Ka 
Ka 
Ka 

KaSS#l  K a s S # l  K a s S I l  KaSS#1 
SUB. ALLUV. GRAIN SIZE GRAIN SIZE Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE 
LITHOLOGY DEPTH THICK. %>7m2oo/23osIEvE DEPTH ELEVATION 

CLYSIN 

CLYSTN 

ss #1 

ss #1 

ss #1 

ss #1 

ss #2 

CLYS'IN SILTY 

CLYSIN 

CLYSIN SILTY 

CLYSIN 

0.1 175-195 

0.095 20-215 

0.095 315 
EST. M 12 

596752 192 

596752 192 

5%752 192 

5970.66 6 

61 

59 

57 

38 

175-195 

20-215 

315 

12 



APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARAClERIZATION REPORT (EG&G, 1991a) 
20-April-92 

KaSSJrl K a S S I l  KaSSJrl KaSSJtl 
SUB. ALLW. GRAIN SIZE GRAM SIZE Stat. Eqv- Strat. Bqv. GRAIN SIZE GRAIN SIZE 
LlTHOLOGY @!!!I DEPTH ELEVATION THICK. 96 > 24W230 SIEVE DEPTH 

OLD 
WELL 

WEdLNAME NAME 
SUB. ALLW. 
FORMATION 

2087BR 
2187 

BHt287 

2287BR 

2287BR 

2287BR 

2287BR 
2387BR 

2387BR 

2387BR 

2387BR 

2387BR 

BH2487 
BH2887 

BHL981 

BIB087 

BIB187 

BH3187 

BH3187 

BH3287 

BH3287 

BH3387 

BH3387 
BIB387 

BIU487 

BIU487 

BIU487 

PAGE 14 

20-87BR 

21-87 

BH22-87 
22-87BR 
22-87BR 

22-87BR 

22-87BR 
23-87BR 

23-87BR 

23-87BR 

23-87BR 

23-87BR 

BH24-87 
BH28-87 

BH29-87 
BH30-87 

BH31-87 

BH31-87 

BH31-87 

BHa-87 

BHa-87 

B m - 6 7  

BH33-87 

BH33-87 

B W - 8 7  

BH34-87 
B W - 8 7  

Ka 

Ka 

Ka 
Ka 
Ka 

Ka 

Ka 

Ka 
Ka 

Ka 
Ka 

Ka 
Ka 
Ka 
Ka 

Ka 

Ka 

Ka 
Ka 
Ka 

Ka 
Ka 

Ka 

C L Y m  

CLYSIN 
CLYSIN 

ss #1 

ss #1 

ss #1 
ss #1 

0.091 17- I9 5957.1 175 60 17-I9 

0.065 23-2.5 
0.17 2.5 -27 

3 - 3 5  

5971.1 17 5 

5971.1 175 

5971.1 175 

45 

80 
23 

23-25 
25 -27 

35-355 

SILTSTN CLAYEY 

CLYSLN 

9135-9.75 59658 2 2  39 9.05 -9.75 SS #1 (*REMARKS) 

ss #1 

ss #1 

ss #1 

0.048 102-12.7 

11 

0.093 128-123 
0.057 BEST 

5964 6 9  

5964 69 

5956.9 4 3  

59503 2 

5947.6 05 

5954.7 8 
5954.7 8 

41 

41 

56 

40 

I 102-12.7 

11 

128-l53 

I 9 m  

16.7-18.7 

20.7 -22.7 i 
Ka 
Ka 
Ka 

ss #1 

ss #1 

16.7- 18.7 

20.7-22.7 

23 
43 



WEKL NAME 

BIBB7 

BIB587 
BIB!%' 
BIUS87 

BIB687 

3787 
3787 
BH3787 

BIB787 
3881 

3887 
3987BR 

3987BR 
3987BR 

3987BR 
5687 

pun389 

E207389 

€207389 

€207389 

m489 
m489 

ms89 
m m  
m m  
ma 
m689 

PAGE 15 

OLD 
WHLL 
NAME 

BKM-87 

BIUS-87 

BIUS-87 
BIUS-87 

BI06-87 

37 -87 

37 -87 
Bm7-87 

BH37-87 
3-87 

38-87 

39-87BR(Spo8-87) 

39-87BR(Spo8-87) 

39 -87BR(Spo8 - 87) 
39-87BR(Spo8-87) 
56 -87/SP16 -87 

SEP0189BR 

SEP0189BR 

SEPOlS9BR 
SEP0189BR 

SEW289 

SEH1289 

SEFQ389 

SERB89 

SEP0389 
SEpw89 

SEpw89 

APPENDIXC 
GEOLOGICDATA FOR WELLS AND BOREHOUIS WITHIN AND SURROUNDING OU8 

FRQM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

SUB. ALLW. 
FORMATION 

Ka 
Ka 
Ka 
Ka 
Ka 

Ka 
Ka 

Ka 
Ka 
Ka 
Ka 

Ka 

Ka 
Ka 

Ka 
Ka 

Ka 

Ka 

Ka 

SUB. ALLUV. 
LITHOLOGY 

CLYslN SANDY 

CLYSIN 

CLYSRl 

CLY SlTi SANDY 

CLYSlTi 

C L Y r n  

CLYSlTi SILTY 

CLYSIN 

aym 

CLYSIN SILTY 

CLYSIN SILTY 

K a S S S l  K a S S I l  K a s S I l  KasSIl 
GRAIN SIZE GRAIN SIZE Stat.  Eqv. Stat .  Eqv. GRAIN SIZE GRAIN SIZE 
&!!!!I DEPTH ELEVATION THICK. %>m2oo/23osIEvE DEPTH 

59562 6 16 17 

5947.1 6 3  

5972.7 6 5  

E! 23 



OLD 
WEU. 
NAME3 

S E W  

S E W  

S E W  
SEPOS89 

SEPM89 

SEH)589 
SEP0689 
SEP0689 

SEP0689 
SEFW89BR 

SEFW89BR 

SEFW89BR 
SEHn89BR 

SEPlS89 

SEP1589 

SEP1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1789BR 

SEP1789BR 

S E P W B R  

S E P W B R  

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARAClXRIZATION REPORT (EG&G, 1991a) 
20-April-92 

KaSS#1 KaSS#l  KaSSIC1 K a S S # l  

DEPTH 
SUB. ALLUV. SUB. ALLW. GRAM SIZE GRAIN SIZE Shat. Eqv. Strat. Eqv. GRAIN S I Z E  GRAIN S I Z E  

ELEVATION THICK. %>200/230SIEVE FORMATION LITHOLOGY 0 DEPTH 

Ka CLYSIN SILTY 

Ka CLYSIN 

Ka CLYSrn 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSIN SILTY 

Ka CLYSIN SILTY 



OLD 
WELL 
NAME 

SEPWBR 
SEPl989BR 

SEPl989BR 
SEPl989BR 
SEPl989BR 

S E P M B R  

SEPU)89 
SEPM89 

SEPU)89 

SEPU)89 
SEP2189BR 

SEP2189BR 
SEP2189BR 

SEP2289BR 

S E D B R  

SEP2289BR 

SEP2389BR 

SEPU89BR 

SEP2389BR 

SEF2489BR 

SEP2489BR 

SEP2489BR 

SEP2589 
SEP2589 
SEP2589 

SEP2589 

SEPM89BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOW WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-A@-92 

KaSS#l  KaSSJ'l KaSS#l  KaSS#l  

DEPTH ELEVATION THICK. %>2OO/Z3OSIEVE DEPTH 
GRAIN S U E  SUB. ALLUV. SUB. ALLUV. GRAIN S U E  GRAIN S U E  Shat. Eqv. Shat. Eqv. GRAIN S U E  

FORMATION LITHOLOGY m!!I 

Ka ss #1 5970.4 23 

Ka ss #1 

Ka ss #1 

Ka CLYSTN 

Ka CLYSTN SILTY 

Ka CLYSrn SILTY 

Ka CLYSIN SILTY 

Ka CLYSIN SILTY 

59678 41 

5%7.7 142 

5966 29 



WELLNAME 

€210089 

F210189 
€210189 
€210189 
€210189 
€210189 

€210289 

€210289 
P210289 
€210289 
I313489 

€313489 
P313489 

P313489 
€213689 
E13689 
Pzl3689 
€213689 
€213689 
I314089 

P414189 

P414189 

P 4 1 4 B  

P4 14 189 

P414189 

P414189 

PAGE 18 

OLD 
WELL 
NAMB 

SEE889 

SEP2989BR 

SEPM89BR 

SEPM89BR 

SEP3089BR 

SEPM89BR 

SEP3089BR 

SEP3189BR 

SED 189BR 

SEP3189BR 

SEP3189BR 

PZM89 

PZM89 

PZM89 

PzM89 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

PZ389 

P22489 

P22489 

P22489 

P22489 

P W  

P22489 

APPENDIXC 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

KaSS#l  KaSS#l  KaSS#l  KaSS#l  
SUB. ALLW. SUB. ALLUV. GRAM SIZE GRAIN SIZE S t a t  Eqv. Stat.  Eqv. GRAM SIZE GRAIN SIZE 
FORMATION LITHOLOGY fE!!!Q DEPTH ELEVATION THICK. 96 > 200/230 SIEVE DEPTH 

Ka U Y S M  SILTY 
Ka CLYSM SILTY 
Ka SS SANDY CLAYEY 

Ka CLYSrn SILTY 

Ka CLYSrn 

Ka CLYSrn 

Ka UYS'IN 
Ka CLYs?N 

5-2 16 

59743 3 t  465 

583 

20.7-20.9 

21.6-21.7 



WElLNAME 

P114689 
P114789 
P 114789 
P114789 
P114789 
P114789 
P114889 
P114889 
P115489 
P115489 
P115489 
Pll.5489 
P115589 
Pll.5589 
PllSS89 
Pll.5589 
P115589 
P115589 
Pll.5589 
Pll.5589 
Pll.5589 
Pll.5589 
P115589 
P115589 
Pll5589 
P115689 
P2l.5789 

PAGE 19 

OLD 
WELL 
NAME 

Pi3289 
P23389 
PZ4389 
PZf4389 
Pi3389 
Pi3389 
Pi3489 
Pi3489 
P i 3 W  
Pi3989 
PzA989 
PzQ989 
Pi5089 
Pi5089 
Pi5089 
Pi5089 
Pi5089 
Pi5089 
Pi5089 
P25089 
P25089 
Pi5089 
Pi5089 
Pi5089 
P25089 
Pi5189 
Pi5289 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

KaSSJtl K a S S # l  KaSS#l  K a s S # l  
SUB. ALLUV. SUB.ALLUV. GRAMSIZE GRAINSIZE Shat. Eqv. Shat. Eqv. GRAIN SIZE GRAIN SEE 
FORMATION LITHOLOGY 0 DEPTH ELEVATION THICK. %~2oo/23oSIBvE DEPTH 

Ka CLYSRJ SANDY 
Ka CLYSM 

Ka CLYSrn SANDY 

Ka CLYs?N 

Ka CLYSrn 

Ka CLYSRJ 
Ka U Y S r n  



WEILNAMB 

€215789 
€215789 
€215789 
El5789 
€215789 

€215789 
nl5789 
P317989 

P317989 
P317989 
€218089 

€218289 
€218289 
€218289 
€218289 
€2218289 
€218289 

€218389 
F21&389 
€218489 
€219189 
P21w89 
€21W 

nWs9 
p3Mo89 

PAGE20 

OLD 
WEU. 
NAMB 

P25289 
Pi5289 
Pi5289 
Pi5289 
Pi5289 

PZ5289 
PZ5289 
OW289 
0- 
OW289 
Opo389 

omm 

omim 
omm 
omm 

Om189 

OF0189 
P22789 
P22789 
BH7740589 
PZ1889 
Pzm 
PZl589 
PZ1289 
7089 

APPENDIXC 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACl32RIZATION REPORT (EGBtG, 1991a) 
2O-A@-!F2 

KaSS#l  KaSS#l  KaSS#l  KaSS#1 

DEPTH ELEVATION THICK %>2oo/23OSIEvE DEPTH 
SUB. ALLW. SUB. ALLW. GRAIN SIZE GRAIN SIZE Shat. Eqv. Stat. Eqv. GRAIN SIZE GRAIN SIZE 
FORMATION LlTHOLOGY 0 

Ka CLYSRJ 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSIN 

Ka CLYSIN 

CLYSIN 

ss #1 

CLYSIN SILTY 

59825 02 

5973.4 0.6 

5944)s 0 A 

5946.6 2 



WBLLNAME 

0460 
1986 

2086 
2086 

2086 

2186 
2186 

2186 
2286 

2286 
2386 

2386 
2486 

2486 
2586 
2586 

2586A 

2586A 
2686 

2786 

2786 

2786 

2786 
2886 

2886 
2986 

2% 

PAGE21 

OLD 
WELL 
NAME 

04-60 
19-86 
20-86 
20-86 

20-86 

21-86 

21-86 
21-86 

22-86 
22-86 

23-86 

23-86 
24-86 
24-86 

25-86 
25-86 

25-86A 

25 -86A 

26-86 

27 -86 

27-86 
27 -86 

27 -86 

28-86 

28-86 

29-86 

29-86 

APPENDIXC 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1Wla) 
20-April-92 

KassK! KassK! KaSsIrl KassIrl Kass#3 Kass#3 Kass#3 Kass#3 

ELEVATION THICK. %>2oo/L3oSIBvB DEPTH ELEVATION T H I C X  %>2oo/23oSIEV DEPTH 
Strat. Jzq.  s e a t  Eqv. GRAIN SIZE GRAIN SIZE Shat. Eqv- Seat  Pep. GRAIN SIZE GRAIN SIZE 

5960.1 1 

5898.65 

59055 

4 9 

43 

5933 43 60 

4 792-805 

71 72 



WELLNAME 

2986 

3086 
3186 
3186 
3186 

3286 
3286 
3386 
4486 

4486 

6186 

6186 
6186 
smm 

smm 
SFOW 

SpMB7 

SpMs7 

SK#l 

SpMs7 

SFQ487 
SKI487 
Spo487 

S M  
S W  
S M  
SpM87 

PAGE22 

OLD 
WELL 
NAME 

29 -86 

30-86 
31-86 
31-86 
31-86 

32-86 
32-86 
33-86 
44-86 
44-86 
61-86 

61-86 
61-86 
sm1-87 
sm1-87 
smi-87 
SFV2-87 

SRn-87 

SRn-87 

SRn-87 

SFW-87 

SW-87 

Spo4-87 

Spo4-87 

sm-m 
Spo4-87 

sm5-87 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

Kass#2 Kass#2 Kass12 K a S s 1 2  Kass#3 Itass13 Kass#3 K a s s M  
Sta t .  Eqv. Strat. Eqv. GRAIN S U E  GRAIN SIZE Stat .  Eqv. Stat .  Eqv. GRAIN S U E  GRAIN SIZE 

ELEVATION THICK. % > >M SIEVE DEPTH ELEVATION THICK. %>>D3OSIEV DEPTH 

5872.46 5 



WELLNAME 

Spo687 

Spo687 

Spo687 

SIT687 
S M  
spwm 
spwm 
SPO887 
0987 

0987 

0987 

0987 

1087 
1087 
s m m  

spiim 
Em 
Ern 

SP1187 

1687BR 
1687BR 
1687BR 

1687BR 
m7 
1987 
mBR 
2&37BR 

PAGE23 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALXHARACI'ERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

OLD K a s s n  K a S S n  K a s s n  K a s s n  Kass#3 Kasst3 K. ss #3 K a s s t 3  
WELL Strat. Eqv. Strat Eqv. GRAIN SIZE GRAIN SIZE Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE 
NAME ELWATION THICK. % > mm SIEVE DEPTH ELEVATION THICK. %>2oo/uoSIBV DEPTH 

sm-m 
sm-m 
sm-m 
sm-m 
sm-m 

spw-m 
sm-m 
o9-mmm-m 
o9-mmm-m 
o9-mmmg-m 

io-m 

spii-m 
spii-m 
spii-m 
s-mmIo0-87 
fi-mDIo0-87 

SKt7-87 

09-87BH29-87 

10-87 

16-87BR 
16-87BR 
16-87BR 

16-87BR 
19-87 
19-87 
20-87BR 
20-87BR 

5883 
5883 

10 
10 

6 

1 
23 
28 

586856 165 

9 

57 

30 

102 

112 



WEU, NAME 

2087BR 

2187 
BHL287 
2287BR 

2287BR 

2287BR 
2287BR 

2387BR 

2387BR 
2387BR 

2387BR 

2387BR 

BHL487 

BH2887 

BlU987 
BI-i3087 

BIB187 

BIB187 

BIB187 
BID287 

BID287 
BH3381 

BH3381 

BH3387 
BIB487 

BIB487 

BIB487 

PAGE24 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBiG, 1991a) 
20-A@I-!32 

OLD Kassm Kassm Kass#2 Kassa Kassm K a S S n  K a s s n  K a s s n  
WEU, Stat. Eqv. Shat. Eqv. GRAM SIZE GRAM SIZE Stat. Eqv. Stat .  Eqv. GRAIN SIZE GRAIN SIZE 
NAME ELEVATION THICK. 96 > 2oom SIEVE DBPTH ELJWATION THICK %>200/230SIEV DEPTH 

20-87BR 

21-87 
BHL2-87 
22-87BR 

22-87BR 

22-87BR 

22-87BR 
23-87BR 

23-87BR 
23-87BR 

23-87BR 

23-87BR 

BH24-87 
BH2.8-87 

BH29-87 
BI-BO-87 

BIB1-87 

BIBl-87 

BIB1-87 
BHa-87 

BHa-87 

BH33-87 

BH33-87 

BH33-87 
Bt04-87 

BH34-87 

BH34-87 



WELLNAME 

BI-B487 

BH3587 
BH3587 
BH3587 

B K W 7  
m 
3787 

BIU787 

BIU787 

3887 
3881 

3987BR 
3987BR 

3987BR 

3987BR 

5687 

pM7389 

pM7389 

pM7389 

pM7389 

m489 
m489 

€207589 

pun589 

m589 
P207689 
pun689 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

OLD Kassm Kassm Kassm Kassm Kass#3 Kass#3 Kassrn K a s s J r 3  
WELL Stat .  E!qv. Seat. Eqv. GRAIN SIZE GRAIN SIZE Shat. Eqv. Shat Eqv. GRAIN SUE GRAIN SIZE 
NAME ELEVATION THICK. % >morn SIHVB DEPTH EL,EWATION THICK. %>2WZiOSIEV DEPTH 

BI04-87 
BI05-87 

BH35-87 

BIUS-87 

BH36-87 

37-61 

9-87 

BH37-87 

BH37-87 

38-87 

38-87 

39-87BR(Spo8-87) 

39-87BR(Spo8-87) 
39 -87BR( Spo8 - 87) 
39 -87BR( SI98 - 87) 
56-87ISP16-87 

SEP0189BR 

SEP0189BR 

SEP0189BR 
SEP0189BR 

SEP0289 
SEP0289 

SERB9 
SERB9 

SEP0389 
SEW89 

SEW89 

PAGE25 



APPENDIXC 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 199la) 
20-April-92 

OLD Kasm Kassm Kassm Kasm K a s s # 3  Kasst3  KassJr3 Kass#3 
WEIl, Swat. EQv. Stat Eqv. GRAM SIZE GRAM SIZE Swat. Bqv. Stat Eqv. GRAM SIZE GRAM SIZE 
NAME ELEVATION THICK. % > m m  SIEVE DEPTH ELEVATION THICK. %>2oo/L3oSIEV DEPTH 

S E W  

S E W  

S E W  

SERB89 

SEP0589 

SERB89 
SEP0689 
SEP0689 

SEP0689 
SEP0789BR 

SEP0789BR 

SEF0789BR 

SEP0789BR 

SEPlS89 

SEPI.589 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1789BR 

SEP1789BR 

S E P W B R  

SEPIS89BR 

59073 12.7 



APPENDIXC 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD KaSs#2 Kass#2 Kassm Kass#2 KaSs13 K a s s K 3  K a s s t 3  K a s s t 3  
WEUI Stat. Eqv. St.1. Q V .  GRAIN SIZE GRAIN SIZE Strat. Eqv. Stat.  Eqv. GRAIN SIZE GRAM SIZE 
NAME ELEVATION THICK 96 > m/230 SIWB DEPTH ELEVATION THICK %>2oo/23oSIBV DEPTH 

SEPl&39BR 
SEP1989BR 
SEPl989BR 

SEP1989BR 
SEPl989BR 

SEP1989BR 

SEI2039 
SEI2039 
SEPM89 

SEPU)89 

SEP2189BR 

SEP2189BR 
SEP2189BR 

SEP2289BR 
SEF'Z289BR 

SEP2289BR 

SEP2389BR 

SEP2389BR 
SEP2389BR 

S E W B R  

S E W B R  

S E W B R  

SEF2589 
S E W  

SEE2589 

SEF2589 
SEP2689BR 



WEXL NAME 

F209989 

€210089 

€210189 

€210189 
P210189 

P210189 

€210189 

€210289 

€210289 

€210289 

€210289 

Dl3489 
P3w89 
Dl3489 

ml3489 
€213689 
F213689 
€213689 

€213689 
€213689 

P314089 

P414189 

P414189 

P414189 

P414189 

P414189 

P414189 

APPENDMC 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD Kass#2 Kassm Kass#2 Kass#2 Kass#3 Kass#3 Kass#3 Kass#3 
WELL Shat. Eqv. Shat. Eqv- GRAIN SIZE GRAIN SIZE Shat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE 
NAME ELEVATION THICK. % > 2o0/230 SIEVE DEPTH ELEVATION THICK. %>2oo/13oSIEV DEPTH 

SEP2889 

SEmMBR 

SEP3089BR 

SEP3089BR 

SEP3089BR 

SEP3089BR 

SEP3089BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

SEP3189BR 

P2Ms9 

Prn.589 

Prn.589 

PTM89 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

PZ1089 

P Z W  

P22489 

P22489 

PzL489 

P22489 

P22489 

P W  
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APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIXRIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD Kass52 Kassm K a s s 5 2  Kass52 K a s s f 3  Kass13 Kass#3 Kass#3 
WELZ Strat. Eqv. Sta t .  Eqv. GRAIN SIZE GRAIN SIZE Stat .  Eqv. Stat .  Eqv. GRAIN SIZE GRAIN SIZE 

WELL NAME NAME ELEVATION THICK. % > 2 o O ~ S I E v E  DEPTH ELEVATION THICK. %>2WZ3OSlEV DEPTH 

P114669 
P114789 
P114789 
P114789 
P114789 
P114789 
P114889 
P114889 
P115489 
PlW89 
P115489 
P115489 
P115589 
P115589 
P115589 
P115589 
P115589 
PllS589 
P115589 
P115589 
P115589 
P115589 

' P115589 
Plls589 

~ P115589 
PlU689 
E15789 
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P24289 
P24389 
Pa389 
PzQ389 
P24389 
Pi3389 
PzQ489 

PzQ489 

P24989 
P24989 
Pi3989 
Pa989 
Pi5089 
Pi5089 
P25089 
PZ5089 
Pi5089 
P25089 
P25089 
Pi5089 
P25089 
Pi5089 
P25089 
P25089 
P25089 
Pi5189 
Pi5289 



WELLNAME 

P215789 
P2ls789 
€215789 

P2ls789 
I215789 

P215789 
P215789 

€317989 
€317989 
€317989 
P218089 

P218289 
I218289 
€918289 
F218289 
P218289 

P218289 
P218389 
P218389 
P218489 
P219189 

P 2 W  

P 2 W  

p219589 
p3u)os9 
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OLD 
WELL 
NAME 

P25289 
P7S289 
Pi5289 

P Z W  
PZ5289 

P25289 
Pi5289 
OW289 
Opo289 

Opo289 

O W  

om189 
om189 
om189 
OF0189 

om189 

OPOlS9 
Pz2789 
Pz2789 
BK1740589 
P Z W  
P Z W  
PZ1589 
Pzm 
7089 

APPENDIX C 
GEOLOGIC DATA FOR WEUS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACTERIZATION REPORT (EG&G, 1991a) 
20-Ap-il-92 

Kassm Kassm Kassm Kassm KassJr3 K a s s # 3  KassJt3 Ka ss #3 
Strat. Eqv- Strat. Eqv. GRAIN SIZE GRAIN SIZE Strat. Eqv. Strat Eqv. GRAM SIZE GRAIN SIZE 

ELEVATION THICK. 96 > 200/230 SIEVE DEPTH ELEVATION THICK. %>U10/230SIEV DEPTH 



APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD Ka ss #4 Kass#4 Kasslt4 K a s s # 4  K a s s # 5  Ka ss #5 Kass#5 I(aSS#S 
WELL S k a t  Eqv- Shat. Eqv. GRAIN SIZE GRAIN SIZE Shat. Eqv. Shat. E!qv. GRAIN SIZE GRAIN SIZE 

WELLNAME NAME ELEVATION THICK, %>m/23osIEvE DEPTH ELEVATION THICK. %>2oo/23oSIEVE DEPTH 

0460 

1986 
2086 
2086 

2086 

2186 
2186 
2186 
2286 

2286 

2386 

2386 

2486 
2486 

2586 
2586 
2586A 
2586A 
2686 

2786 
2786 
2786 

2786 
2886 
2886 
2986 

2986 

04-60 

19-86 
20-86 
20-86 
20-86 
21-86 
21-86 
21-86 
22-86 
22-86 
23-86 
23-86 
24-86 
24-86 

25-86 
25-86 
25-86A 
25-86A 
26-86 

27-86 
27 -86 

27 -86 
27 -86 

28-86 
28-86 
29 -86 

29 -86 

5867a8 

5834.46 

2.6 

65 

24 

26 

114 

1285 
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WEILNAME 

2986 
3086 
3186 
3186 
3186 

32% 

32% 

3386 
4486 

4486 

6186 

6186 
6186 

smim 
smm 
Spol87 

SRE87 
SpM87 

s m  
SFQ387 
Spo487 

Spo487 

SPO487 
Spo487 

S M  
Spo481 

smsm 
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APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBiG, 1991a) 
20-April-% 

OLD KassJt4 Kass#4 Kass#4 Kass64 Ka ss #S Ka ss #S K a s s # 5  K a S S J C S  
WELL Stat. Eqv. Swat Eqv. GRAIN S U E  GRAM SIZE Strat. Eqv. Strat. Eqv. GRAIN SUE GRAM SIZE 
NAME ELEVATION THICK. %>mmsIm DEPTH ELEVATION THICK. %>2oo/23oSIEWE DEPTH 

29-86 
3-86 
31-86 
31-86 
31-86 

32-86 
32-86 
33-86 
44-86 
44-86 
61-86 

61-86 
61-86 

sm-m 
smi-m 

sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 

sm1-87 

58493 105 238 120 



WELLNAME 

SH)687 

Spo687 

Spo687 

Spo687 

SKI687 

SW87 
SW87 

SKbS87 

0987 

0987 

0987 

0987 

1087 

1087 

SPlW 

snim 
snim 

1587 
1587 

1687BR 

1687BR 

1687BR 

1687BR 

1987 

1987 

u)87BR 

u)87BR 
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OLD 
W E U  
NAME 

sm-m 
sm-87 
Sm-87 

Spo6-87 
Sm-87 

Spw-87 

Spw-87 

Spo8-87 

09-87BK29-87 

09-87BH29-87 

09-87A3H29-87 

09-87BK29-87 
10 -87 
10 -87 

SPll-87 

SPll-87 

SPll-87 
15-87/Bm-87 
15 -87/Bm-87 
16-87BR 

16-87BR 

16-87BR 

16-87BR 

19 -87 
19-87 
20-87BR 

m-87BR 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
20-Ap-il-92 

Kass#4  Kass#4 Kass#4 Kass#4 h S S # S  KaSS#S KaSSiCS Ka ss #S 
Skat. Eqv. Skat. Eqv- GRAIN SIZE GRAIN SIZE Skat. Eqv. Skat. Fiqv. GRAIN SIZE GRAIN SIZE 

ELEVATION THICK. %>rnrnSIEVE DEPTH ELEVATION THICK. %>2oo/23oSIEVE DEPTH 

582856 4 28 142 



OLD 
WElL 

WFiUNAMB NAME 

2087BR 
2187 

BHL287 
2287BR 
2287BR 

2287BR 
2287BR 
2387BR 
2387BR 
2387BR 
2387BR 

2387BR 
B W  
BH2887 
BH2987 
B W  

BIB187 

BIB187 
BMl87 

BIB287 
BIB287 
BH3387 

BH3387 

BIU367 
BIB487 
BI-B487 
BH3487 
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20-87BR 
21-87 

BHL2-87 
22-87BR 
22-87BR 

22-87BR 
22-87BR 
23-87BR 
23-87BR 
23-87BR 
23-87BR 

23-87BR 
B W - 8 7  
BHL8-87 
BH29-87 
BH30-87 

BIB1-87 
BM1-87 
BIBl-87 

BHa-87 
BHa-87 

B m - 8 7  

BIU3-87 

BH33-87 
BH34-87 
BIU4-87 
B W - 8 7  

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

Kass14 Ka ss c4 Kass#4 Kass#4 Ka ss #5 Ka ss #5 Kass#5 Ka ss #5 
Shat. Flqv. Shat. Eqv. GRAIN SIZE GRAIN SIZE Strat. Eqv. Strat. Eqv. GRAIN SIZE GRAIN SIZE 

ELEVATION THICK. %>m/z3osIBvB DEPTH ELEVATION THICK. %>2oo/23oSIEVE DEPTH 

5846.9 4 5834.7 5 44 825-845 



TKELLNAME 

BH3487 
BH3587 
BIBS87 
BIBS87 
BH3687 
3787 

3787 
B H n U  
BHn87 

3887 
3887 

3987BR 
3987BR 
3987BR 
3987BR 
5687 

€257389 
€257389 
p207389 

P207389 

€257489 
pun489 

€257589 

pun589 
€257589 
pun689 

€257689 
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APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD Kass#4 Kass14 KaSS#4 Kass#4  KaSS#S KaSS#S KaSS#S Ka ss #S 
WEIl, Swat Eqv. Shat. Eqv. GRAIN SIZE GRAIN SIZE Shat. F5p. Shat. Eqv. GRAIN SIZE GRAM SIZE 

ELEVATION THICK. %>2oo/L3oSIBvE DEPTH ELEVATION THICK. %>2oo/23oSIBvB DEPTH NAME 

BH34-87 
BIBS-87 
BH35-87 
BIBS-87 
BIo6-87 

37-87 

37-87 

BHn-87 
BHn-87 

38-87 
38-87 

39-87BR(Spo8-87) 
39-87BR(Spo8-87) 

39-87BR(Spo8-87) 
39-87BR(SW8-87) 
56-87/SP16-87 

SEW189BR 
SEP0189BR 
SEW189BR 
SEWlS9BR 
SERE89 
SERE89 

SEP[)389 
SEW389 
SEP0389 
SEFQ489 
SEFQ489 

5837.4 8 48 111 



OLD 
WELL 
NAME 

SEIW39 

S E W  
SEIW39 
SEP0589 
SEP0589 

SEP0589 

SEP0689 
SEP0689 
SEP0639 
SEFQ789BR 

SEP0789BR 

SEFW789BR 
SEP0789BR 

SEP1589 
SEP1589 
SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1789BR 
SEP1789BR 

SEPl889BR 

S E P W B R  

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

Kass#4 Kass#4 Kass#4 Ka ss #4 KaSs#S K a S s i 5  KJlSS#S Ka ss #S 

ELEVATION THICK. %>2oo/23osIEvB DEPTH ELEVATION THICK. %>2oo/23oSIEVE! DEPTH 
Strat. Eqv. Strat. Eqv. GRAIN S U E  GRAIN S U B  Strat. F 3 p .  Strat. Erp. GRAM S U E  GRAIN S U E  



OLD 
WELL 
NAME 

SEPKWBR 
S E P m B R  
SEPl989BR 

SEPl989BR 
SEPl989BR 

SEPl989BR 

SEF2Q89 
SEF2Q89 

SEPM89 
SEPM89 
SEP2189BR 

SEP2189BR 

SEP2189BR 

S E W B R  

S E W B R  

SEP2289BR 

SEP2389BR 

SEPB89BR 

SEP2389BR 

SEP2489BR 
SEP2489BR 

SEP2489BR 

SEP2589 

SEP2589 
SEPLS89 

SEI??S89 

SEPM89BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
20-April-92 

Ka ss #4 Kass#4 Kass.1.4 Kasslr4 Ka ss #S KaSS#S KaSS#S Ka ss #S 
Strat. Eqv. Strat. Bqv. GRAIN SIZE GRAIN SIZE Stat. Eqv. Strat. Bqv- GRAM SIZE GRAIN SIZE 

ELEVATION THICK. % > 2o0/230 SIEVE DEPTH ELEVATION THICK. %>2oo/23oSIBvB DEPTH 



WELLNAME 

pu)9989 

€210089 
€210189 
€210189 
E210189 

E210189 

P210189 

P210289 
E210289 
€210289 
E210289 

P313489 
P3l3489 
P313489 
P313489 
€213689 

€213689 
€213689 
P213689 
€213689 
P314089 
P414189 

P414189 
P414189 

P414189 

P4 14 189 

P4 14 189 
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APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD Kass#4 Kass#4 Kass#4 Kass#4 Ka ss #S KaSS#S K a s s # Z  KaSS#S 
WELL S k a t  Eqv. S t a t  Eqv. GRAIN SIZE GRAM SIZE Strat Eqv. Strat Eqv. GRAIN SIZE GRAIN SIZE 
NAME ELEVATION THICK. %>200123OSIBvB DEPTH ELEVATION T H I M  %>2oo/23oSIEVE DEPTH 

SEF2J389 
S E m B R  
SEP3089BR 

SEP3089BR 
SEP3089BR 

SEP30S9BR 
SEP3089BR 

SEP3189BR 
SEP3189BR 

SEP3189BR 

SEP3189BR 

PaM89 

P2D589 

PaM89 

PaM89 
P Z l W  

PZ1089 
PZ1089 

PZlOB9 

P Z l W  

PZ?389 
PzL489 

PzL489 

PzL489 

PzL489 

Pz2489 

P22489 



WBLLNAME 

P114689 
P 114789 
P 114789 
P114789 
P114789 
P114789 
P114889 
P114889 
Pll5489 
Pll5489 

Pll5489 
Plum 
P115589 
Pll5589 
P115589 
Plus89 
Pll5589 
PlU589 
P115589 
P115589 
Pll.5589 
Pll5589 
Pll5.589 
Pll5589 

PllsSE9 
Pll5689 
P215789 
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OLD 
WELL 
NAMB 

PZ42tB 
PzIQ389 
PZ.438!3 
PZ/W!4 
PZ.4389 
PZ.4389 
P2A489 
P2A489 

PZ.4989 
PZ.4989 
PZ.4989 
PZ.4989 
P25089 
PzS089 
PzS089 
Pi5089 
Pi3089 
P25089 
P25089 
P25089 
P25089 
Pi5089 
Pi5089 
PZ5W 
Pi5089 
Pi5189 
Pi5289 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARACIXRIZATION REPORT (EGBiG, 1991a) 
20-Aprib-92 

Kasslt4 Kass#4 Kass#4  Kassc.4 KaSStS KaSS#S KaSS15 Ka ss #S 
Stat .  Eqv. Stat. Eqv. GRAM S U E  GRAM S U E  Stat .  Eqv. Stat .  Eqv. GRAM SIZE GRAM SIZE 

ELEVATION THICK. %>>2oo/23oSIgvB DEPTH ELEVATION THICK. % > ~ ~ S I E V R  DEPTH 



WEU, NAME 

€215789 
P2l5789 
P2l5789 
nl5789 
€215789 

P2l5789 
P215789 
P317989 
P317989 
P3175189 
€218089 

€218289 

P218289 
€218289 
€218289 
P218289 
P21gL89 

I218389 
P218389 
€218489 
€219189 
€219489 

P219489 
P219589 
paoos9 

PAGE40 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-April-92 

OLD KaSS#4 Kass#4 Kass#4 Kass#4 Ka ss #S KaSS#S KaSS#S KaSS#S 
WEIl. Stat. Bcp. S t a t  Bqv. GRAIN SIZE GRAIN SIZE Stat. Eqv. S t a t  E!qv. GRAIN SIZE GRAIN SIZE 
NAME BLEVATION THICK. %>2oo/L3OSIEvB DBPTH ELEVATION THICK %>2OOmSIEVE DEPTH 

PZ5289 
P25289 
P25289 
PZ289 
PZ5289 
PZ5289 
PZ289 
OFV289 
OFU289 
OFV289 
OPO389 

omm 

omw 

omw 
omim 

Om189 

om189 

Pi2789 
P22789 
BKn40589 
P Z W  
P z m  

P Z W  
PZl289 
7089 



r 

WELLNAMB 

0460 
1986 

24x36 

u)86 

24x36 

2186 

2186 
2186 
2286 

2286 
2386 

2386 

2486 
2486 

2586 
2586 

2586A 

2586A 

2686 

2786 
2786 

2786 

2786 
2886 

2886 
2986 
2986 
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OLD 
WBU, 
NAMB 

04-60 

19-86 

20-86 

20-86 
m-86 

21-86 

21-86 

21-86 
22-86 

22-86 

23-86 

23-86 

24-86 
24-86 
25-86 

25-86 

25-86A 

25-86A 

26-86 
27 -86 
27 -86 

27-86 

27 -86 

28-86 

28-86 

29-86 

29-86 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Leramie Upper Laramie Upper Iaramie Upper Iaramie 
Sadatancs Sadatona GRAIN SIZE GRAIN SIZE ALLUVIUM AUWIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 
ELEVATION THICK. %>2oo/23oSIEVE DEPTH T Y P B -  RANGE %>200/230SLEvB DEPTH 

Gravel 15-65 

Gravel 4-15 

Gravel 0-11 

&awl 0-72 

Gravel 0-75 

&awl 0-125 

Gravel 0-105 

GraRl 0-93 

Gravel 0-85 

Gravel 0-8 

22 10-I2 

N 
SM 
SM 
SM 
SM 

AB 
TR 
TR 
Tli 
AB 
AB 
AB 

AB 

AB 
SM 
SM 
SM 
SM 
AB 
TR 
SM 

RANGE 

0-2 

4 - 6 5  

16-175 

62-65 

5-7 
14-16 

33-36 
38-40 
25-5 
72-106 

0-12 

0-225 

0-14 

0-2 

8-11 

25-28 

70 -73 

0-55 

8.4-125 

85-145 



WELL NAME 

2986 

3086 
3186 
3186 

3186 

3286 
3286 
3386 

4486 
4486 
6186 

6186 

6186 
smim 
smim 
smim 
s m  
s m  
SpM87 

s m  
SF0487 
spo487 

SF0487 
S M  
spo487 

SF0487 
SKI587 
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OJB 
WELL 
NAME 

29 -86 

30-86 

31-86 
31-86 

31-86 

32-86 
32-86 
33-86 

44-86 

44-86 
61-86 

61-86 

61-86 

smi-m 
smi-m 
smi-m 
sm-m 

sm-m 

sm-m 

Spo3-87 

SKk3-81 

sm-87 
SFW-81 

sm-m 
sm-m 
sm-m 
sms-m 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGBiG, 1991a) 
20-April-9: 

Upper Laramie Uppa Laramie Upper Laramie Upper Lsramk 
SadataKs Sandstones GRAINSIZE GRAINSIZE Al.,LUVIUMALLUVIUM GRAINSIZE GRAINSIZE CALICHE CALICHE 

ELEVATION THICK. %>2oo/uoSIEvE DEPTH T Y P B -  RANGE %>2oo/23oSIEVE DEPTH 

Grawl 0-05 

Grawl 0-05 

Grawl 0-1 

Grawl 0-7 

Grawl 0-1s5 

Sand US-20 

&awl 0-25 

G r a d  83-115 

Grawl 0-132 

Grawl 0-105 

Grawl 0-128 

Grawl 0-12 

Grawl 0-163 

57 5.0-85 

TR 
TR 
TR 

SM 

AB 
N 

AB 
AB 
SM 
SM 
AB 
lR 
AB 
AB 
SM 
AB 
AB 
SM 
AB 
SM 
TR 
TR 
AB 

RANGE 

0-5 

1-2 
6.4-7 

0-27 

0-5 

0-15 

15-5 

5-85 
0-2 

2-5 

5-10 

7.6-15.1 

1-35 

128-20.4 

75-103 

0-2 
4-58 

7-8.7 

12-17 

17 -22 
295-32 
7-95 



WELLNAME 

S M  
S M  
S M  
S M  
Spo687 

SR)787 

sunm 
Spo887 

0987 
0987 
0987 

0987 
1087 
1087 
SPll87 

SPll87 

SPll87 
um 
um 
1687BR 

1687BR 
1WBR 

1687BR 
1987 

1987 

2087BR 
2087BR 

PAGE43 

OLD 
WBLL 
NAME! 

sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sun-m 
sm-m 
sm-m 
09-mmm-m 
o9-mmmg-m 
09-mmm-m 
o9-mmm-m 
10-87 

10-87 

sm-m 
sm-m 
spii-m 
fi-mmH3o-m 
1s-rnm-m-m 
16-87BR 

16-87BR 
16-87BR 

16-87BR 

19-87 
19-87 
20-87BR 
20-87BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Laramie Upper Laramie Uppa Laramie Uppa Leramie 
Sarrdrt- Saadrt- GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHB CALlCHB 
ELEVATION THICK % > ~ / 2 3 0 S I E v B  DEPTH RANGE %>2oo/woSIEVB DEPTH TYPE 

&awl 0-18 

&awl 0-208 

Grawl 0-12.7 

&awl 0-113 

76 95-115 

47 +47 20-215 Grawl 0-205 

Graw I- Sandy205 -2 185 

Grawl-Sandy17-205 

Grawl 2054.22 

Graxl 0-108 

Grawl 0 4 . 4  

Graw+Sandy6.4-118 

AB 
SM 
TR 
AB 
TR 

AB 
AB 

N 

N 
N 
SM 

TR 
SM 
TR 

AB 

SM 
AB 
TR 

AB 
AB 
SM 
SM 
lR 

RANGE 

0-2 

2-3.7 

5 - 6 5  

105 - 16.7 
18-23 

0- 105 
13-208 

5-17 

35-63 

63-93  

93-215 

0-7 

4-5 

5-7 

7-8 

43-22 
0-11.1 

11.1-16.1 
0-108 
138-208 



WELLNAME 

u)87BR 

2187 
BHL287 
Z287BR 
pg7BR 

2287BR 
2287BR 

2387BR 
2387BR 

2387BR 
2387BR 

2387BR 
BH2487 

BH2887 

BH2987 
BI-BC# 

BIB187 

BI-Bl87 

BI-Bl87 

BIB287 
BIB287 

BIB387 

BIB387 
BIB387 

BIB487 
BIB487 

BIB487 
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OLD 
WELL 
NAME 

20-87BR 

21-87 
BH22-87 
22-87BR 

22-87BR 

22-87BR 
22-87BR 

23-87BR 

23-87BR 
23-87BR 

23-87BR 

23-87BR 
BHL4-87 
BHB-87 

BHt9-87 

BKW-87 

BI-Bl-87 

BI-Bl-87 

BI-Bl-87 

BH12-87 
BHa-87 

BIM-87 

BIM-87 

BIM-87 
BH34-87 

BI-B4-87 
BI-B4-87 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLEIS WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACT'ERIZATION REPORT (EG&G, 1991a) 
20-A@-9: 

Upper Laramie Upper Laramie Upper Laramie Upper Laramie 

ELBVATION THICK. %>>2oo/L3oSIEVE DEPTH T Y P H -  RANGE %>>2oo/L3oSIEVE DEPTH RANGE 
Sandstonen Sandst- GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

Gravel 0 - 4 3  

Gravel 0-222 

Gravel 0 4 3  

Gravel 0-1525 

Gravel 0-49 
Gravel 0-59 

Grawl 4-7.6 

Gravel 0-7.7 

Gravel 0-92 

Gravel 0 4 5  

Sard 45-14.7 

Gravel 14.7-16.7 

TR 
SM 

82 72-88 AB 

SM 
TR 

SM 
TR 
AB 

82 88-108 

77 13-14.7 

288-338 

0-135 
2-63 
0-4 
4-16 

182-202 

4 1 4 5  

0-11 

79 4D-6.0 

51 12.7-14.7 

SM 75-10.75 

SM 59-9 

AB 0-7.6 

SM 10.1-178 

'IR 178-203 

AB 7.7-152 

SM 0-2 

SM 92-178 

SM 0-16.7 



WELLNAME 

BIU487 
BH3587 
BH3587 

BH3587 
BH3687 

3x7  

3787 

BIB787 

BH3787 
3887 

3887 

3987BR 

3987BR 

3987BR 
3987BR 

5687 

pum89 

no7389 

no7389 
no7389 
pun489 

pun489 
pun589 

pun589 
m 5 8 9  
pun689 
pun689 

PAGE45 

OLD 
WEU, 
NAME 

BH34-87 
BH35-87 

BK35-87 

BH35-87 
BH%-87 

37-87 
37-87 
BH37-87 

BH37-87 

3-87 

3-87 

39-87BR(Spo8-87) 

39-87BR(Spo8-87) 

39 -87BR( Spo8 - 87) 
39-87BR(Spo8-87) 

56 -87/SP16 - 87 

SEP0l89BR 

SEP0l89BR 

SEP0189BR 

SEP0l89BR 

SEW289 
SEP0289 

SEP1)389 
SERB9 

SERB89 

SEN489 
S E W  

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOW WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALC€€ARACI'ERIZATION REPORT (EG&G, 1991a) 
20-April-9: 

Uppex Laramie Upper Laramie Uppex Laramie Upper Laramie 

ELFNATION THICK %>2oo/L3oSIEvE DEPTH T Y P E -  RANGE %>200/23OSIEVE DEPTH TYPE Sadstares S a d t a r e s  GRAIN SIZE GRAIN SIZB ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

Gravel 0-143 

Gravel 0-20.6 

Gravel 0-8 

Gravel 0-14 

Gravel 0-78 

Gravel 0-35 

Gravel 0-9.4 

Sand 0.0-1.1 

Gravel 1.1-63 

Sand 0.049 
Gravel 09-65 

Gravel 0.0-8.1 

Sand 8.1-9.1 

Gravel 9.1-9.4 
&awl 0.0-62 

Sand 62-82 

82 7.0-95 

69 4.0-7.0 

AB 
TR 
SM 
AB 
SM 
AB 
AB 

AB 
TR 

TR 
SM 
TR 

SM 
AB 
SM 
SM 
TR 

TR 
AB 
AB 
SM 
TR 
SM 
AB 

RANGE 

0-10.4 

10.7-125 
125-143 

0-4 

0-4 

4-13 

0-11 

0-105 
105-14 

0-2 

35-65  

27 -39 

4-13.4 

6 3 - 8 3  

83-113 

143-163 

163-203 

4.0-6.0 

6.0-10.0 

28-8.1 

75-12.1 

12.1-16.1 
08-22 

2 2 - 4 2  



WEU, NAME 

m689 
m689 

m689 
m 8 9  
m 8 9  

m89 
m w  
m889 
m889 
purl9B9 

m989 

m989 

m989 

Fan3789 
Fan3789 
Em889 

Em889 

p208889 

pu)8889 

pu)8889 

pu)8889 

pu)8889 

pu)8989 

pu)8989 

Im?m9 

Pu)9089 

PAGE46 

OLD 
W E U  
NAME 

S E W  
S E W  

S E W  
SEP0589 

SEI9589 

SEI9589 

SEP0689 
SEP0689 

SEP0689 
SEFV789BR 

SEFV789BR 

SEFV789BR 

SEP0789BR 

SEPl589 

S E P W  

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1789BR 

SEP1789BR 

SEPWBR 
S E P W B R  

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
20-Apil-9: 

Upper Laramie Upper Laramie Upper Laramie Upper Lsramic 
Sandst- Sandstonen GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 
ELEVATION THICK %>2oo1woSIEVE DEPTH m -  RANGE %>2OOmSIEVE DEPTH 

Grawl 82-102 

Sand 102-126 

G r a d  0.0-83 

Sand 83-103 

Grawl 0.0-2.9 
Sand 2 9 4 5  

Grawl 45-55 

&awl 0.0-4.7 
Sand 4.7-6.0 

G r ~ l  OD-23 

&awl 05-1D 
&-I 22-95 

TYPE RANGE - -  
SM 62-72 

AB 72-125 
TR 125-153 
SM 23-103 

AB 103-143 

SM 143-183 
TR OD-3D 

AB 30-7.4 
SM 85-105 

SM 16-22 

AB 22-3.4 

AB 42-62  

SM 62-122 

TR 6.4-7.1 

TR 12.4-14.1 

TR 00-15 

AB 15-20 

SM 35-75 

TR 46-72 
AB 72-7.4 

TR 0.0-20 

AB 2D-95 



OLD 
WRLL 
NAME 

S E P W B R  
SEPl989BR 
SEPl989BR 
SEPl989BR 
SEPWBR 

SEPl989BR 
SEPU)89 
SEPU)89 

SEPU)89 
SEPU)89 
SEP2189BR 

SEP2189BR 
SEP2189BR 
SEP2289BR 

SEP2289BR 
SEP2289BR 

SEP2389BR 
SEP2389BR 
SEP2389BR 
S E W B R  
S E M B R  
S E W B R  

SEP2589 

SEP2589 
SEP2589 
SEP2589 
SEP2689BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOW WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBiG, 1991a) 
20-April-9: 

Upper Lsramie Upper Laramie Upper Laramie Upper Laramie 

JZLBVATION THICK. 96>200/23OSIEVE DEPTH RANGE %>200/230SIEvB DEPTH RANGE 
Sandstmer Sancbtma GRAIN SIZE GRAIN SIZE ALLWluMALLUVIuM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

Sand 95-10.0 

Gravel 0.0-43 

Sand 4 3 - 4 8  

Gra\el 48-58 

Sand 58-63 

Gravel 63-103 
Graxl 0.0-58 

Sand 58-68 

Gravel 68-118 

Sand 118-U8 
Gravel 0.0-10.0 

Sand 10.0-105 

&awl 105-122 
Gravel 0.0-70 

Gravel 8.0-9.0 

&awl 15-2.0 

Sand 3.0-3.4 

Gravel 3.4-38 

Gravel 0.0-62 

Sand 62-122 

&awl 0.0-6.4 

Sand 6.4-7.1 

Gravel 7.1-75 

Sand 75-122 

Sand 23-39 

TR 115-155 
TR 0.0-63 

SM 63-95 

TR 0.0-1.7 

SM 22-98 
TR 10.0-118 

AB 6.0-120 
SM 12.0-18.0 

TR 20.0-21.0 

AB 22-5.6 

TR 82-122 

SM 122-142 

SM 22-82 

TR 82-122 

SM 122-142 

TR 142-152 

'IR 0.0-79 



WELLNAME 

€209989 

P210089 

P210189 

P210189 

P210189 

P210189 
P210189 

P210289 

P210289 

P210289 

I210289 

€313489 
€313489 
€313489 
€313489 
P213689 

P213689 

P213689 
P213689 
€213689 
€314089 

P414189 

P414189 

P414l89 

P414l89 

P414189 

P414189 

PAGE48 

OLD 
WELL 
NAMB 

SEP2889 

SEF2989BR 

SEF3OWBR 

SE-BR 
SEPSOS9BR 

SE-BR 

SEF3OWBR 

SEBWBR 

SEBl89BR 

SEP3189BR 

SEP3189BR 

PZM89 

P2M89 

PZM89 

PZM89 

P Z l W  

PZ1089 

PZ1089 

PZ1089 

PZ1089 

Pi2389 

PZ2489 

PZ2489 
PZ2489 

pzL489 

pzL489 

Pz1489 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Laramie Upper Laramie Upper Laramie Upper Laramie 

ELEVATION THICK. %>u)o123oSIEvE DEPTH T Y P E -  RANGE %>200/230SIBvE DEPTH RANGE 
Sandst- Sandst- GRAINSIZE GRAMSIZE ALLUVIUMALLUVIUM GRAMSIZE GRAMSIZE CALICHE CALICHE 

Gravel 0.0-46 

Sand 4.6-6.6 

Gravel 6.6-10.6 

Sand 106-12.6 

Gravel 126-14.6 

Gravel 0.0-6.0 

Sand 6.0-6.6 

Gravel 0.04.0 

Sand 4.0-10.0 

Gravel 10.0-128 

Sand 128-206 
Gravel 03-0.4 

Gravel 19-20 

Gravel 48-6.0 

GrauA 9.0-93 

Gravel 10.00-12.0 

Gravel 0.0-2.0 

Sand 4.0-42 

Gravel 42-80 

Sand 80-125 

Gravel 125-14.0 

Sand 141)-16.0 

N 
N 

TR 6.0-10.6 

TR 2.0-4.0 

SM 4.0-6.6 

AB 66-73 

TR 73-18.0 

SM 0.0-4.0 

TR 41)-201) 

698 8.0-9.0 T 

TR 0.0-40 

AB 4.0-45 

TR 45-14.0 



WELL NAMB 

P114689 
P114789 
P114789 
PI14789 
P114789 
P114789 
P114889 
P114889 
P115489 
P115489 
P115489 
Plw89 
P115589 
Plls589 
P115589 
P115589 

Plls589 
Plus89 
P115589 
Plls589 
P115589 
Plls589 

PllsS89 
P115589 
Plls589 
Plls689 
nl5789 
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OLD 
WELL 
NAME 

PZ42J39 
PZ.4369 
PZ4389 
PZ4389 
PZ.4389 
Pi3369 
PZfl489 
PzA489 
PZ.4989 
PZ.4989 
PZ.4989 
PZ4989 
Pi5089 
Pi5089 
PI5089 
P25089 

Pi5089 
Pi5089 
Pi5089 
Pi5089 
Pi5089 
Pi5089 

Pi5089 
Pi5089 
Pi5089 
mu39 
PB289 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Laramie Upper Laramie Upper Leramie Upper Laramie 

E?LEVATION THICK. %>2oo/23oSIEvE DEPTH T Y P B -  RANGE % > 2 O O ~ S I B v E  DEPTH RANGE 
Sacdatatea Sambtatea GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

Grawl 
Sand 

&awl 

Sand 

Grawl 

&awl 

GrawI 

Grawl 

0.0-2.7 
2.7-8.0 
8.0-u.0 

13.0-223 

223-24.0 
0.0-9.0 
12.0-u.0 
0.0- 15.0 

Sand 4.0-43 
Grawl 43-4.7 
Sand 4.1-5.6 

Grawl 56-60 

Sand 6.0-8.4 
Grawl 8.4-86 
Sand 8.6-125 

Grawl 125-132 

Sand 132-135 
G r ~ l  135-14.0 

Sand 14.0-155 
Grawl 155-16.0 
Sand 16.0-22.0 

Grawl 0.0-2.0 

TR 0.0-2.0 
TR 12.0-16.0 

TR 0.0-4.0 

SM 5.0-14.0 
SM 0.0-4.0 
AB 4.0-8.0 
SM 8.0-125 

AB 125-145 

TR 4.0-5.0 
TR 12.0-160 

TR 0.0-135 



WEU, NAME 

€215789 
€215789 
P215789 
P215789 
P215789 

€215789 
€215789 
€317989 
€317969 
€317989 
€218089 

€218289 
€218289 
€218289 

€218289 

€218289 

€918289 

P218389 
€218389 

P21&089 
€919189 
€219489 

€219489 

€219589 
p3uw)89 
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OLD 
WEU, 
NAm 

PZ5289 
PZ289 
Pi5289 
PZ289 
PB2.89 

PZ5289 
PZ5289 
Ow289 
Ow289 
Ow289 
0- 
om189 
om189 
OPO189 
om189 
om189 

Om189 
pn789 
P22789 
BIG740589 
PZm9 

PZ1589 

PZ1589 
PZIm 
7089 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACIERIZATION REPORT (EGBtG, 1991a) 
20-April-9: 

Upper Laramie Upper Laramie Upper Laramie Upper Laramie 

ELEVATION THICK. %>2OO/23OSIEVE DBPTH RANGE %>2OOD3OSIFM3 DEPTH RANGE 
Sandstates Sandstoms GRAIN SIZE GRAIN SIZE ALLUVIUM ALLUVIUM GRAIN SIZE GRAIN SIZE CALICHE CALICHE 

Sand 3.0-55 
Gravel 55-75 
Sand 75-85 

Gravel 85-95 
Sand 95-115 

GrauA 12.0-155 
Sand 155-18.0 

Gravel 0.0-1.0 
Sand 1.0-16 

Gravel 1.6-52 

Gravel 0.0-6.0 

Sand 6.0-10.7 

Gravel 10.7-112 

Sand 12.0-14.0 
Gravel 14.0-16.0 

Sand 16.0-20.0 

Gravel 0.0-0.7 

GrauA 13-6.0 

AB 6.0-8.0 

N 

SM 2.0-8.0 

TR 80-10.0 

SM 20-6.0 



WELL NAME 

0460 
1986 

2086 

2086 

2086 
2186 
2186 

2186 
2286 

2286 

2386 

2386 
2486 

2486 

2586 

2586 

2586A 

2586A 

2686 
2786 

2786 

2786 

2786 

2886 

2886 

2986 
2986 

PAGE 5 1 

APPENDIX C 
GEOLOGIC DATA FOR W E U  AND BOREHOLES WITHIN AND SURROUNDING 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
2 

OLD 
WELL DIP 
NAME -- ANGLE DEPTH REMARKS 

04-60 
19-86 

20-86 

20-86 
20-86 

21-86 
21-86 

21-86 

22-86 

22-86 

23-86 
23-86 

24-86 
24-86 
25-86 
25-86 

25-86A 

25-86A 

26-86 
27-86 

27-86 

27 -86 

27-86 

28-86 

28-86 

29-86 
29 -86 

3-16 60-65 

MISSING LOG ABOVE 33' 

BLKCLAYSTONE AT5923-59195 

BLKCLAYSTONE 5922-5915 

EST ELEV SAME AS 25-86 

MINIMAL SS #1 THICKNESS 

- 

0u8 

20-A@-92 

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLESAMPLESAMPLE 
%SILT % U A Y  DSO DEPTH %GRAVEL %SAND %<2o0/230 - 

37 

47 
60 

10-12 

16-18 

106 

114 

72-88 

758-776 

792-805 

72 

75 

9-11 
1285 

155 

0 

0 

0 

0 

35 
0 

0 

5 

6 

43 
22 
50 

2 

24 
17 

9 

4 

71 

24 
42 
26 

7 

US-145 0 26 

18 0 628 

95 
w 
57 
78 33 45 0.009 

50 0m5 

98 

76 

81 

91 

% 

29 

76 

23 
74 

93 

1.7 

74 

372 0.1 



s u o  

smo 

EIUO 

980'0 

80'0 

9200'0 

1'0 

- 
os a 

BIQWS 

ZE 11 

6P 1s 0 

69 I€ 0 

6E 19 0 

€P 9s 1 

ZI 

82 

61 

Z9L 8EZ 0 m 
LZ n ZP as 0 UP-UZ 

vz a 9p PS 0 FPI-Ut3 
9s I€ La €I 0 UP-UZ 

LE9 6% 0 sz 

LE €9 0 S Z - s L I  

m1NIJIV SI SSmX3IHJ 1# ss 

m1NIJIV SI S S ~ 3 I H . L  I# ss 

56 1-0 

2 

D - E Q I S  

D-WS 

D-WS 

D-WS 

L8-WS 

D-WS 

D-WS 

D-MdS 

D - M d S  

D-MdS 

D-ZOdS 

D-lOdS 
La-1OdS 

LB-IOdS 

98-19 

98-19 

98-19 

98-PP 

98-PP 

98-€€ 

98-ZE 

98-ZE 

98-1E 

98-I€ 
*I€ 
98-OE 

98- 62 

ERvii 
?FBllh 
CITO 

ZSB9Vd 

L8sQIS 

L8tQlS 

L8tQlS 

L8p(ldS 

L8pQdS 

L8p(ldS 

W S  

L8uldS 

L8uldS 

L8uldS 

L8uldS 

L81OdS 

L8IOdS 

LaIOlIS 

m 9  

9819 

9819 

98pp 

9aw 

98EE 

9812 

98zE 

981€ 

981e 

981E 

980e 

9862 

mVNm 



OLD 
WELL 

WELL NAME NAME 

SH)687 

Spo687 

SKI687 
SH)687 

Spo687 

s m m  
smm 
Spos87 

0987 

0987 
0987 

0987 

1087 

1087 

snim 
spi im 
snim 
fim 
fim 

1687BR 

1687BR 

1687BR 

1687BR 

1987 
1987 

2087BR 

2087BR 
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sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
sm-m 
spw-m 
sm-m 
09-m/~m9-m 

09-mm13.29-m 

09-rn1~~29-m 

10-87 

io-m 
sm-m 
m i - m  
spli-m 
fi-mmm-m 
fi-mm3o-m 

09-87/BH29-87 

16-87BR 

16-87BR 

16-87BR 

16-87BR 

W-87 

19-87 
20-mm 

20-mm 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARAClXRIZATION REPORT (EG&G, 1991a) 
t 20-April-92 

DIP 
ANGLE DEPTH REMARKS -- 

SS #1 THICKNESS IS MINIMAL 

MINIMAL Ka SS #2 THICKNESS 

4 lu)3 BLK CLAY 5919-5912 

1 69.7 

SAMPLE SAMPLE S A M P L B  SAMPLE SAMPLE S A M P L E S A M P L E  
DEPTH %GRAVEL %SAND %<200/230 %SILT %CLAY - DSO 

95-115 

175-195 

20.0-215 

315 

9.0-105 

12 
23 

28 
2Q.0-215 

102 

122 
142 

l55 

88-108 

7 

0 

0 

9 
27 

1 
0 

0 

47 

40 

69 

61 

59 

48 
59 

37 
6 

1 

47 

57 

28 
28 
48 

42 

24 0.7 

39 0.1 
41 25 16 0.095 

43 0.095 

14 0.95 

62 

94 

99 

6 

43 

72 

72 

52 

18 

42 

0.W 

0.074 

2.1 



WElL ,.Am 

2owBR 

2187 
BHt287 
2287BR 

2287BR 

2287BR 
z287BR 

2387BR 
2387BR 

2387BR 

2387BR 

2387BR 
BH2487 

BH2887 

Brn987 
BI-BW37 

BH3187 
BH3187 

BIB187 
BIB287 

BIB287 

BH3387 

BH3387 

BH3387 

BK3487 

B W  
B W  
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OLD 
wF.?rL 
NAME 

U)-87BR 

21-87 
BHa-87 
22-87BR 

22-87BR 

22-87BR 
22-87BR 

23-87BR 

23-87BR 
23-87BR 

23-87BR 

23-87BR 

BHL4-87 

BiU8-87 
BHL9-87 

BH30-87 

BH31-87 

BH31-87 
BH31-87 

BHa-87 

BHa-87 

B B - 8 7  

B B - 8 7  

B B - 8 7  

BH34-87 

BH34-87 
BH34-87 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EG&G, 1991a) 
1 20-April-92 

DIP 
-- ANGLE DEPTH REMARKS 

MAY BE BEDROCK 

SS #1 THICKNESS IS MINIMAL 

SS #1 THICKNESS IS MINIMAL 

S A M P L E  SAMPLE SAMPLB SAMPLE SAMPLE SAMPLE 
DEPTH %GRAVEL %SAND %<200n30 %SILT %CLAY 

112 0 30 70 

72-88 46 36 18 
45.1495 0 30 70 

825-845 0 44 56 
13.0- 14.7 58 31 11 

17-19 0 60 40 

23-25 0 45 55 29 26 

25 -27 0 80 20 
35-355 1 22 n 

95-115 

9.05-9.75 

102-12.7 

11 

128-153 

19 

40-6.7 

12.7-14.7 
16.7-18.7 

7 

16 

48 

4 
0 

69 

23 

41 
40 

56 

40 

31 
47 
23 

24 

61 

S A M P L E  
D SO - 

3.6 

7 

0.091 

0.065 
0.17 

51 24 33 0.048 

58 

43 0.092 
60 

21 4 

49 14 35 0.082 
n 



WE!U NAME 

B M  

BH3587 

BH3587 

BIB587 
BH3687 

3787 
3787 

BIB787 
BkB78.7 

3887 

3887 

3987BR 

3987BR 
3987BR 

3987BR 

5687 

P207339 
P207389 

pun389 
€207389 

pun489 
m489 

pun589 

pun933 
€207589 
pun689 
pun689 

PAGE 55 

2 

APPENDIX C 
GEOLOGIC DATA FOR WELLS AND BOREHOLES WITHIN A N D  SURROUNDING OUS 

FROM GEOLOGICALCHARACIERIZATION REPORT (EG&G, 1991a) 
20-Ap-iI-92 

BIU4-87 

BH35-87 

BH35-87 
BH35-87 
BI-B6-87 

37-87 

37-87 
BIU7-87 

BIU7-87 

38-81 
38-87 

39-87BR(Spo8-87) 

39-87BR(Spo8-87) 

39-87BR(Sm-W) 

39-87BR(Spo8-87) 
56-87/SP16-87 

SEpO189BR 

SEpOl89BR 

SEP0189BR 

SEpO189BR 

SEP0289 

SEFV2.89 

SERB9 

SERB9 
SEPW89 
SEFW39 
S E W  

SS #1 THICKNESS IS MINIMAL 

SS #1 THICKNESS IS MINIMAL 

ALL SILTS AND SS; BLK CLAY 37’41.5’ 

SAMPLE SAMPLE SAMPLB SAMPLE SAMPLESAMPLESAMPLB 
DEPTH %GRAVE% %SAND %<2o0/230 %SILT % U A Y  - DSO 

mn -22.7 0 43 57 

17 0 16 84 

7.0-9.5 41 41 

4.0-7.0 31 38 

23 0 12.1 

215 0 2 

111 0 48 

127 0 11 

132 0 15 

18 2.5 

31 10 21 0.91 

879 28 60 0.002 

98 31 67 

52 0m2 

89 
85 
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APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICALCHARAC"ER1ZATION REPORT (EG&G, 1991a) 
20-April-92 

S E W  

S E W  
S E W  
SEP0589 
SEP0589 

SEP0589 
SEI9689 

S E W  
S E W  
SEP0789BR 

SEHn89BR 

SEP0789BR 

SEW89BR 

SEPlS89 

SEPlS89 

S EP 1689BR 

SEP1689BR 

SEP1689BR 
SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1689BR 

SEP1789BR 

SEP1789BR 

SEPl889BR 

SEPl889BR 

S A M P L E  SAMPLE SAMPLE SAMPLE SAMPLESAMPLESAMPLE 
DEPTH %GRAVEL % S A N D  %<20Ol230 %SILT %CLAY - DSO 

65-6.7 

148-lS.0 

445-44.7 

48.4-48.6 
82.1-823 

913-915 

938-939 

104.0-1045 
16.1-162 

179-18.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

6 

16 

19 

3 
4 

4 

1 

33 

41 

80 

94 

84 

81 

97 
% 

% 

99 

67 

59 

40 59 

39 28 

(33) (26) 

O M n  

OM 



OLD 
WELL 
NAME 

S E P W B R  
S E P W B R  

SEPWBR 
S E P W B R  
S E P W B R  

S E P W B R  
SEPM89 
SEPM89 

SEPU)89 
SEPM89 
SEF2189BR 

SEF2189BR 
SEF'Zl89BR 
SEPt289BR 
SEPa89BR 
SEp2289BR 

SEIZ389BR 
SEP2389BR 
SEP2389BR 
SEP2489BR 
SEP2489BR 
SEP2489BR 

SEP2589 

SEP2589 
SEP2589 
SEP2589 
SEPM89BR 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBiG, 1991a) 
2 20-April-92 

DIP 
ANGLE DEPTH REMARKS -- 

SAMPLE SAMPLB SAMPLE SAMPLE SAMPLE SAMPLESAMPLE 
%SILT %CLAY DSO DEPTH %GRAVEL %SAND %<200/230 - 



WELLNAME 

pu)9989 

€210089 
P210189 

€210189 

P210189 

€210189 
€210189 

€210289 
€210289 

€210289 

P210289 

P313489 
P313489 
P313489 
P313489 
€213689 

P213689 
€213689 
€213689 
€213689 
P314089 
P414189 

P4 14 189 

P414189 

P414189 

P414189 

P414189 

PAGE58 

OLD 
WEIl. 
NAME 

SEP2889 

SEP2989BR 

SEPM89BR 
SEP3089BR 

SEP3089BR 

SEP3089BR 
SEF'3089BR 
SEP3189BR 

SEP3189BR 
SEP3189BR 
SEP3189BR 

P2M89 

P2M89 
P2M89 

PT0589 

PZ1089 

PZ1089 

PZ1089 

PZ1089 
PZ1089 

p12389 

PzL489 

PzL489 

PZM9 

P22489 

P22489 
PZ2.489 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARA~RIZATION REPORT (EGBtG, 1991a) 
2 20-April-92 

DIP -- ANGLE DEPTH REMARKS 
SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLESAMPLE 
DEPTH %GRAVEL %SAND k<ZW230 %SILT %CLAY - DSO 

8.0-9.0 336 362 

20.7-20.9 0 465 
216-21.7 0 583 

302 12 182 085 

535 33.7 198 0.06 

41.7 25 16.7 085 



* 
OLD 

WEIl. 
WELL1 4MB NAME 

P114689 
P 114789 
P 114789 
P114789 
P114789 
P114789 
P114889 
P114889 
P115489 
P115489 
P115489 
P115489 
P115589 
Pl15589 
P115589 
P115589 
Pllsss9 
Plls589 
P115589 
PlU589 
P115589 
Pll5589 
Plls589 
P115589 
P115589 
Plum 
P215789 

PAGE 59 

PZA289 
Pi54389 
PZA389 
pa389 
PZA389 
PZ43fB 
PzQ489 
P24489 

Pa989 
PZA989 
PZA989 
PZS089 
PZ5089 
PZ5089 
PZ5089 
PZ5089 
Pi5089 
Pi5089 
PZ5089 
PZ5089 
PZS089 
PZ5089 
PZ5089 
PZ5089 
PZ5l89 
PZ5289 

APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OUS 

FROM GEOLOGICAL,CHARAClZRIZATION REPORT (EGBiG, 1991a) 
2 20-April-92 

DIP 
ANGLB DEPTH REMARKS -- 

SAMPLE SAMPLE SAMPLB SAMPLB SAMPLESAMPLESAMPLE 
DEPTH %GRAVEL %SAND %<2o01230 %SILT % a A Y  - DSO 



W E U  NAME 

€215789 
€215789 
€215789 
€215789 
€215789 

€215789 
€215789 
€317989 
€317989 
€317989 
P218089 

€218289 
€218289 
€218289 
€218289 

€218289 

€2218289 
€218389 
€218389 

€218489 

€219189 
€219489 

€219489 

nw89 

p3Mo89 
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APPENDIX C 
GEOLOGICDATA FOR WELLS AND BOREHOLES WITHIN AND SURROUNDING OU8 

FROM GEOLOGICALCHARACI'ERIZATION REPORT (EGBtG, 1991a) 
20-April-92 

OLD 
WEU DIP 
NAME -- ANGLE DEPTH REMARKS 

Pa289 
PZ5289 
P25289 
PZ5289 
PZ5289 

PZ5289 
Pi5289 
OF0289 
OF0289 
OF0289 

OFQ369 
Om189 

omw 
omm 
Opol69 

om189 

om189 
P22789 
P22789 
BKn40589 
P Z W  
PZl589 

PZl589 
PZrn 
7089 

SAMPLE SAMPLE SAMPLE SAMPLE S A M P L E  SAMPLESAMPLE 
%SILT %CLAY DSO DEPTH %GRAVEL %SAND %<200/230 - 



SAMPLE NUMBER 

I 

a 

E a  

e 

59k2 53123 59124 5912s 59k6 s9k7 59129 5923 S9bO SSbL 
c 

PERCENT 
RECOVERY 

RECOVERY, 
INTERVAL 



B 
a 
m 
3 

W 
3 h 

c 

D 

17 -86 

IJ.? 

.I 11.3 

.5 11.5 

l i gh t  yay. IN71, bedding not opporent, sI i ht l y  frioble, uel I weathered 

ft., sl ight silt conponent. 
locotized iron stom and dork colcoreous ? roctwe f i l i n g  at opprox. 14.5 

Some os above 



ORILLIN6 f'LUI0 tbne 

BASIS: GEOLOGIC LOG &. GEOPHISIULLOG - 
C4SMG STRINGIS): CICASINCJ SaSCRELN 

L AAL - -- 
&@- 12.25' A I ,- 

c. - 
c 

(. - --I---- -- I_ -- 

WELL 19-86 

WELL CONSTRUCTION SUMMARY 
59.46' 

LOCPTlON Of COOROS: ELEVATION: GROUND LWEL 
YOPOP CASING 5947.15' 

BORhHOLZ DIPMETER 

1 
I 

I: i HY 0 RO- S EARC H RENo@OCHVER 

:ONSTRUCflON TIME LOG: 
I StART I €U! 

I-1-1- 

1-l-l- 

' I-I-I- 
1-1-1- 

. 

- 

c 

- *- 

CON S ULT I N G HY 0 R OLOG I S T S - G COLO G I S T 



Project: Rocky Flats Plant LOG OF BORING NO. 19-86 

Date Drilled 9/11/86 Coordlnates 
Ground Surface Elevation 5946 

? i :%~ Material Description 

0-4.5l-Sample. Recovered 
3.8/4.5'-04*. 

O-I.~*.CLAY: duskybrown 
(5YR 2 / 2 )  : gravelly: 
poorly sorted: angular: 
unconsolidated; dry. 

1.7-4.5'. CLAY: olive 

silt and clay: poorly 
sorted : subrounded: 
unconsolidated;moistto 

6.5-11.51-Sample. 
Recoveredl.0/5.01=20~. 
GRAVEL: Same as above: 
grayishblack(N2) from 
7.5-8.0': wet. 

ARAPAHOE FORMATION 

11.5-16.51-Sample. 

I 
TOTAL DEPTH: 16.5 ' ' I  

- 
'en tratlor 
3 e sfls t an c e 
B b w d  lncti 

20 40 m 

Remarks Logged by: T. 

Page I of 1 I ProJect No. 
106P06222 I Hydro-Search, Inc. 



. .. . 

! Y x  
i 88 
L l j z  
i 

LOG OF BORING NO. 1 5 - *& PAGE / OF / 

: 
PROJECT NO:U 7- I ( -  rz 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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C l  GRAVEl lY  %MY CLAY - I ight brom 15YR 5/61, ION plostici tY. 

C l  : Sme os above. 
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S I l T Y  ClAYSTONE Interval god% to  silt 
not o went, H e l l  Keet 

oprox 36 to 37 ft 

koyish orange IlOyR 7/41, bedding 
tly frtoble, dm-k ninerolizotion occrs 
ft , abundwt iron stointng frm on o P rocture foce ot 
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approx 22 degrees ott i tde 

Sone os above 

Interbedded siltstone ord claystone. S i  It ,cloys!one, I i ht yoy IN71 
R e d .  dork gro (N41, thin bedded (2 mm:, s 'I ight dil, s l i g  2 tly uenthered, 
slightly fria g le, Iocolized iron staining. 

Note: No uoter encountered during drilling. 



90  

100 

2 1-86 WELL 

WELL CONSTRUCTION SUMMARY 
5991.11 ' LOCATION or COORDS: ELEVATION: GROUND L M L  

N 37909.8 E 1'9.399, 1 

DRILLING SUMMARY: 

TOTAL DEPTH Well: 67.25' 
BOREHOLE DIAMETER o-OO' - 30-w' : 

Hole: 78.00' 

30.50' - 78.00': 4 3/4" 
DRILLER b' les Brothers Drillinn Co. 

15865 W. 5th Avenue 
Golden, CO (Jim Horn) 

RIG W i l e  €5-57 

30.50' - 78.00': Cor* bit 
BlT(S1 0.00' - 30 9 1 .  up bit 

DRILLING FLUID None 

SURFACE CASING 5" X 31.53' steel W/ lock 

WELL DESIGN: 
BASIS: GEOLOGIC LOG 

USING SElING(S): C-CASING S=SCREEN 

GEOPHYSICLLL LOG - 
0.00' 29.93' CI - 
0.00'- 35.00' Q - 
35.00'- 67.24' SI - 
- -- - -- 
- -- - -- - 

CASING: C I  5" 1.D. Steel SlXfZIf32 C a s k  

c2 2" I.D. Sch. 5 tvce 316 stain- 
less steel, threaded and flush 
iointed 

SCREEN: SI 2" I.D. Sch. 5 tvw 316 stain- 
less steel. threaded d flush 
iointed. 0.010" w i r e  wramed 
screen. 0.25' welded bottun cap 

CENTRALIZERS 304 stainless steel 
49.84' - 51.06' 

. .  
FILTER MATERIEL 37-47 S A k i U d  
34.00' - 68.00' 

CEMENT 
_o 00' - 32 00' 

OTHER 318" bPnr-rs 
32.00' - 34.00' 
68.00' - 78.00' 

CONSIRUCTION TIME LOG: 
I s r A R T  

7k" ,q,wr 11/10 1105 
Nc Core 11/13 1400 
Reaminp 11/17 1445 

GEOPHYSLOGGING: - 
CASING: 

G - 
5" steel 1 1 / 1 1  1416 
2" stainless 11/18 1053 

~~ 

flLTER PtACEMPn 

CE  ME^^ NO: 

CEVELCPMENT: 

OTHER: 
Bentonite 

Packer Testing 

7 11/18 1047 
11/18 1253 
11/19 0920 

11/18 1144 
11/18 1037 
11/17 1125 

1-1- 

- i  FINISH 

U T l M E  
1986 _ I  

1 1 / 1 1  1414 
11/14 1150 
11/18 0943 
-- -- - - -- 
1 1 / 1 1  1453 , 
11/18 0943 --. 

I -- 
11/18 1144 * 
1 1  /la 171c 
1 1 1  1 9  1 2 1 2  -- 
11/25 I 0945: 

I 

11/18 1151 
11/18 1047 ; 
11/17 1426 

--a 

I 

--I 

WELL DEVELOPMENT 

COMMENTS: I 
I 
I 

b water encountered during drilling. 

TOD of stainless steel casing: 2.10 ' 
i 
I 
1 
I 
I 

I 
1 

I 

HYDRO- S EARCH RENO.OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



Material Description 

ROCKY FLATS ALuMuH 

0.0-4.0'-Smpl.. 
Recovered 0.0/4.0'=08. 
CLAY: moderate brown 
(5YR 4 / 4 ) ;  abundant sand: 
f i n e  t o  coarse gravels and 
small cobblee; moist. 

4.0-8.0'-S~plO. 
Recovered 0.8/4.0'=208. 
CLAY: moderate brown 
(5YR 4/4 )  t o  l i g h t  brown 
(5YR 5/6) ; f i n e  t o  madium- 
grained sand; some medium 
t o  coarse gravel ;  trace of 
small cobbleo; m O i f k .  

8.0-10.St-Sample. 
Recovered 0.7/2.5'-288. 
CLAY: same as above with 
some dusky yellowish brown 

disturbed: moiat. 
(10YR 2 / 2 )  top  so i l :  

10.5-13.0'-Sample. 
Recovered 0.8/2.5'-328. 
CLAY: moderate brown 
(SYR 4 / 4 ) ;  8and, gravel 
and small cobblee; moist. 

13.O-15.Ot-Smpl.. 
Recovered 0.7/2.0'-358. 
CLAY: same as above; moist 

AWUAHOE FORMATION 

15.0-20.5'-SIlmplO. 
Recovered 4.5/5.5'-028. 
CLAYSTONE: dark yellowish 
orange ( l O Y R  6 / 6 )  ; mica- 
ceous clay with trace of 
f i n e  gravel and some sand- 
r i c h  in te rva ls ;  moist. 

netration 
tsis tance 



ilev. 
feet - 

Remarks 

Material Description 4 

28.0-30.5'-S=plS. 
Recovered 2.1/2.5'-84% 
CLAYSTONE: same as above; 

30 5-32 5 '-Sample. 
Recovered 2.0/2.0'=100%. 
SANDSTONE: l i g h t  o l i v e  
gray (5Y 6/1) ; dark  yellow 
i s h  orange ( 1 O Y R  6/6) ; som 
c lay  and trance of MnO 
par t ings ;  moist. 

32.5-35.0t-Sample. 
Recovered 2.5/2.5'=1001. 
CLAYSTONE: dark ye l lowish  
orange (10YR 6/6) t o  l i gh l  
ol ive gray (5Y 6/1) : some 
fine-grained sand: i n t e r -  
bedded; 30% sand: moist. 

Recovered 5.0/5.Ot=10O%. 
SANDSTONE: dark  ye l lowish  
orange ( 1 O Y R  6/6) t o  l i g h t  

35.0-40.Ot-S-ple. 

L o d  bv: L. PiMnka 

LOG OF BORING NO. 21-86 project: Rocky Flats Planc 

Date  Drilled 11/10/86 - 11/14/86 Coordinates N 37909.8 E 19399.1 

oring Method Hollow Sten Auger/K Core Ground Surface Elevation 5gg1.11t L Other ? x p p  Tests 
n trationi s'ts t an c e 

20 1 1 1 1  4 0  

- - 
- - - - - - - 
4 

d 

-. 

L 

-. - 
d - - - - - - -_ - - - - - 

--. 
d - - - - - - - - - 

- 35- 
- - - 
4 - - 
3 - - - - - 

@ - - - 
m 

40 

- -  
Project NO. 106Po6222 Hydro-Search, Inc. Page 2 of 4 



a 

- 
Ilev. 
feet: - 

40.0-45.0*-Sample. 
Recovered 5.0/5.0'=1008. 
SANDSTONE: medium dark 
gray ( N  4 / 0 ) :  clay-rich; 
up t o  358 clay;  fine- 
grained, moist t o  wet. 

45.0-50.0*-sample. 
Recovered 5.0/5.0 *=loo% 
SANDSTONE: same as  above 
but less clay ( 5  208) : 
trace of organic carbon 
f o s s i l s ;  moist t o  w e t .  

50.0-5S.O*-Sample. 
Recovered 4.2/5.0 '=84%. 
SANDSTONE: medium dark 
gray ( N  4 / 0 ) ;  fine-grained 
15% c lay / s i l t  content: 
trace charcoal wood 
fossils: moist to w e t  

55.0-60.0*-Sample. 
Recovered 5.0/5.0'=100%. 
SANDSTONE: same a8 above 
but more clay-rich 
(70-302):  moist t o  w e t .  

enetr a tion 
esistance 
#bws/Foot) 

2 0  4 0  m 
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:lev.* 
feet ,  - 

?oring Method Hollow S t a n  Auger/NC Core Ground Surface Elevation 5991.11' 

q p t  
l l l l l  

20 4 0  
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- 
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- - 
- 
- 
d 

d 

I - - 
d 

d - - 
- 
d 

- 
d - - 
- 
d 

1 1 1 1 ~  

Remarks  Logged by: L. Pivonka checked bvc 

Material Descriotlon 
Other 
Tests 

- 
- 

60.0-65.O'-S~ple. 
Recovered 5.0/5.0'=100?. 
SANDSTONE: medium dark 
gray (N 4/0) ; fine-grained 
with clay interlaminae; 
some CaCOj in the lower 
3 . 0 ' ;  moist to wet. 

65.0-67.01-Samgle. 
Recovered 2.0/2.0~=100%. 
SANDSTONE: medium dark 
gray (N 4 / 0 ) ;  fine-grained; 
increasing clay content 
downward to 50%;  h a y  at 
bottom (moist to wet). 

, 

CLAYSTONE: medium dark 
gray (N 4 /0 )  ; fine-grained 
sandstone interlaminae; 
some leaf fossils and 
trace grayish orange 
(10- 7/4) mottles; moist 

69.5-73.01-Sample. 
Recovered 3.5/3.5'=100?. 
SANDY CLAYSTONE: medium 
dark gray (N 4 / 0 ) ;  up to 
501 fine-grained sand 
intermixed; moist. 

73.O-78.O1-Sample. 
Recovered 5.0/5.0'=100%. 
CLAYSTONE: medium dark 
gray (N 4 / 0 ) ;  some fine- 
grained sand; trace gray- 
ish orange ( 1 O Y R  7/4) 
mottles; moist. 

I , I TOTAL DEPTH: 78.0' 

- 
sne tra tion 
esiatance 
Ibws/foot) 

2 0  4 0  m 
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LOG OF BORING NO. 2 1 -KG PAGE 2 O F g  

PROJECT NO: 6 &? - 1122 
LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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PROJECT NO: G 4?- / /32  

LITHOLOGIC DESCRIPTION 'Li O E  

ROCKY FLATS PLANT FIGURE NO. 
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PROJECT NO: 66 7 - 

LITHOLOGIC DESCRIPTION 
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' ROCKY FLATS PLANT FIGURE NO. 
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LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 
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LITHOLOGIC DESCRIPTION 
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FIGURE NO. ROCKY FLATS PLANT 
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EAST 2084159 LOCATORNUMR 110 80RIHXt DIRntTER lINl 1 8 OAlt m11LEo 09/23/86 

R[MS Hollm Sta @M: Core Built d l  in N: rod rm centralizers used 
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CLAYSTONE light groy IN71 bedding not oppormt ,: 
fridole. caliche occurs os frocture 11 I 

ight I Heothered, SI ighily 
in3 i ocol iron stoining sli$t 

CLAYSTONE As hove H i f h  iron stoining on froctures and moderote olnolnt of Hg oxide 
minerol I zot ion. 

CLAYSTONE As above 

CLAYSTONE As obove. 
CLAYSTONE As obove 

CLAYSTONE As obove. 



I SlATE PVlM aMROIMTE: IOTAl OCPIH IFTI: 130.5 MIMI ELEYAlIMl lfll: 5981.18 PROJECT HLHBER: 661.11 LOG a BORING m: 
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R[tlPRKS Hollw Stem IlugerlN: he Built we1 I in N: rod m centralizers used 
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CLAYSTONE light groy (N71 to yellouish groy I5Y.8111, bedding not opprrent, uell 
ueothered, slightly frioble, slight si l t  froct im, ,sone dork 
minerolizotion, probably corbmoceous, occosimol iron stoins ond 
colcoreous bodies (1 a!. i n  dim 

CLAYSTONE As dove. 

CLAYSTONE As hove, slobbed section exhibits mu1 t iple very f ine heoled froctures. 

CLAYSTONE l ight  gra IN?], bedding not op rent, weothered, SI I tly friable,, 
verticol . . . .  i! roctures . ond opprox. degree froctures HI 91 h iron staining, 
SI ightly ColcoreouS in  p'lbces 
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LAYSTONE As above, slickensides ot opprox. 50.1 to 50.4 f t .  

:LAYSTONE As dove, s l idens ides  ot opprux. 52.5 ft. 

:LAYSTBE light 0 1  ive groy 15r 6/11, ,beddin not opprent, weathered, SI i tly 
friable, ^ .  troce of silt, S I  tckensi 1 es ot opprox. 55.4 ft., sligh P mount 
ot. iron staining 

NO MPIE 

CLAYSTBE light groy IN71 to medim dork y ,lN41, beddi not o orent, Hell 

i ron stoining and corhnocews minerol izotion. 
ueothered, ,slight to  noderate fr! z ility, modero e silt raction, slight 

CLAYSTONE As d o v e .  



I STATE PlAM CowoMIITE: TOTN UPIH IFTI: 130.5 GROUN) nrVRlIW IFTI: 5981.18 f'WCT MER: 661.11 LOG of BOAIN6 KPIBEA: 

23-86 NMlm m AM sowlmta CASIffi OMlUi lINl 2 IO GEUOGIST oc8 
ERST 2084159 1ocAIoR WR 110 8MIEHILE OIKTER lIHl 1 25 OATE m11LEo 09/21/86 

R[MS Hollow Sta iQerlN: Core Built well in N: rad m centralizers used 

^ ^  

MI SILTSTONE light groy IN71, bedding not apporent Imossive?l, SI jghtl ,friable, iron 
stain at approx. 62 f t .  with possible corbonocerws miner0 'I izotion. 

3LTI UhYSTONE Intervol  grodes to  o silty cloystme at 62.7 f t .  os otuve, iron stoins 
absent. 

SILTSTONE light y o  , [N'i'l, bedding not lorent Inossive?l, SI jghtly frioble, SI ight 
cloy frac r ion, s l i g h t  amount ! carbonocews minerol izotim. 

SILTSTON[ As dove. 

SILTSTONE As dove.  

CLAYSTONE Oork groy IN31, bedding not opporent, weothered s l i g h t  t o  Roderote 
friobi I i ty s i  ight mount o f  iron sta in ing  moderote s i  It fraction, 
SI idensides ot opprox 68 5 ft 

ClhYSlll'iE As hove, me whm~eous minerol izot ion, sI ickensides ot opprox 69 8 
ft 
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Project: Rodcy Flats Planc LOG OF BORING NO. ')-& 

Date Orlllod 911 1/86, 9/19/86, 9/22/86, 9/23/86Coordlnalor S 3 7  355.0 E ?. 1 1 5 L .  b 
Borlng Mothod. b l ~ m  Stem Auger/K core Qround Surfrco Elevrtlon 5 99 1 . 18 

Matorlal Dorcrbtlon 

0-2.5'-Sample. Recovered 
1 .5 /2 .5 '=60%.  Pale 
GRAVEL: reddish brovn 
(1OR S / r )  to light olive 
gray (5Y 5/2) sand, silt 

GRAVEL: yellowish gray 
(5Y 8 / 4 )  sand, silt and 

GRAVEL: pale olive ( 1 O Y  

8.2-9.5'. CLAYSTONE: 
pale olive ( 1 O Y  6 / 2 )  : 

mn t rtlon 
e r?rl a nc e 
)Iowa/ IncN 

20 40 
rT7-f- 

Project no. 
106Po6222 I Hydro-Search, Inc. 

Romarkr Z0ep;ed by: T. k q h y  

Page 1 of 7 



Rodcy Flats Plant LOG OF BORING NO. 2% Projoct: 

Dato 0r111od 911 1/86, 9/19/86, 9/22/86, 9/23/86 Coordlnrtea ?! 3 7 3 5 5 . 0  E 2 1 1 5 t  . & 

12.0-17.O'-Sample. 
Recovered5.0/5.0'=100#. 
CUYSTONE: light olive 
gray(5Y5/2)toolive 
gray (5Y 3/21 : silty: 
calcareous layer at 13.5 ' : 
ti- dame- 
17.0-22.O-'-Sampla. 
RecovareciS.O/S.O'-100%. 
CLAYSTONE: light olive 
gray (5Y 5/21 : silty: 
trace calcite at 18.1' : 
trace dark yellowish 
orange (lOYR6/6) iron 
staining: firm: damp. 

22.0-27.0'-Sample. 
Recovered 5.0/5.0'=100#. 
CUYSTONE: light olive 
gray to olive gray ( 5~ 512 
to 5Y 3/21 : Silty: some 
darkyellovishorange 
(lOYR 6/61 iron staining: 
some black organic 
fragments: firm:.damp. 

27.0-32.0'-Sample. 
RecoveredS.0/5.0'=100#. 
CUYSTONE: medium dark 
gray (N4) : silty: firm: 
damp. 

33.0-38.01-Samplc. 
Recovered5.0/5.0~=100~. 
RQD 4.9/5.0 '=98#.  
CLAYSTONE: dusky yellow 
(5Y 6/41 to light olive 
gray (5Y 5/21 tomedium 
light gray (N 5 )  : trace 
silt: some organic 
fragments : dark yellowish' 

. orange (1OYR 6/6) mottling 
in light olive gray areas: 
noapparentfractures; 
moderately soft to Firm; 
damp. 

38.0-40.9'-Sample, 
Recovered2.0/7.9'-69%. 
RQD 2.0/2.0'-100#. 
CUYSTONE: medium light 
gray (N 5) : iron staining 
at 39.0 ' : subvertical 
fracture vith iron 
staining from 39.0' to 
39.8 : core has a mottled 
appearencevithyellovish 
gray (SY 8/11 stains 
throughout: firmto 
moderately soft: damp. 

'en tratlon 3 e a% t r nce 
BbwW hct$ 

20 40 rrrr 
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LOG OF BORING NO. 23-86 P I  0 bct:  Flats P l a n t  

Dato Orlllod 9/11/86, 9/19/86, 9/22/86, 9/23/86Coordlnate8 N 3 7 3 5 5 . 0  E 3 1  1 5 h . 4  

Matorlrl 008crlotlon 4 
40.9-45.9'-Sample. 
Recovared2.8/5.0*=56%. 
RQD 1.6/2.8 * = S 7 ? .  
CUYSTONE: olive gray (5Y 
4/11 : trace silt; some 
organic f rapents ; 
verticallimonitefilled 
fracture t rom 40.9 * to 
42.5*:horizontallimonite 
f flled fracture at 41.9 * : 
L irm to moderately soft; 
damp. 

45.9-50.9*-Sarpl8. 
Recovercd4.8/5.0-96?. 
RQD4.2/4.0*=86%. 
45.9'-50.2*.CLAYSTONE: 
medium (N 5 )  tomedium 
darkgray (N 4). Highly 
fractured intervalwith 
limonitealongfracture 
planes (2 mm wide) from 
40.3* to49.6': top4.0' 
of core has abundant 
'organics (wood f raqments) ; 
t irm; damp. 

husky yellow ( SY 6 14) . 
50.9-55.9*-Sample. 
Recovered4.0/5.0'=80%. 
RQD 2.6/4. O'r65?. 50 .9  * - 
51.5'. CLAYSTONE: light 
olive gray (5Y 5/2) ; heavy 
limonitealongfracture 
planes. 
51.5*-52.6*. CUYSTONE: 

, medium dark gray (N 4 ) 
claystonewithinterbedded 
dusky yellow (5Y 6/4) 

9clayeysiltstone. 

medium dark gray (N 4 ) : 
si1ty:occasional 
subvertical fracture with 
limonite stain (up to 
0.7'long); firm: damp. 

50.2*-50.9*.CLAYSTONE: 

52.6*-55.9*. CLAYSTONE: 

55.9-60.9*-Sample. 
ReCOVered3.8/4.6*=03%. 
ROD 2.5/3.8 '-66%. 
CUYSTONE: olivegray (SY 
3/2) to medium dark gray 
(N 4) : Silty; trace iron 
staining at top of core: 
firm: damp. 

Page 3 of 7 Projoct No. 
106P06222 Hydro-Search, Inc. I 



P I  0 joct: Rocky Flats Plant ~ L O G  OF BORING NO. ?3-86 

0.10 Drlllod 911 1/86, 9/19/€%, 9/22/8b, 9/23/86COOrdlnatO8 N 3 7 3 5 5.0 E 2 1 1 5  4 . 4  
Borlng Mothod - H~llow Sten hger/NC core around Surtaco Elovatlon 598 1. 18 

en tratlon 

3bwW IncN 
20 40  

e8?8tanCO 

lrll 

- r .  

Proloct No. 
106p06222 Hydro-Search, Inc. Page 4.of 7 
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LOG OF BORING NO. 2% Projoct: Rodry Flacs Plant 

Dato 0r111.d 91 I 1  /86, 9/ 19/86, 9/22/86, 5i23/~Coordlnrtoo N 3 7 3 5 5 . 0 E 2 1 1 5 4 .  k 
Borlno Method . bllcw S t a n  &germ core Oround Surfrco Elovrtlon 5 9  3 1. 18 

80.5-85.5'-Sampla. 
Recovered4.6/5.0'-92%. 
RQD 2.7/4.6'959%. 
SILTSTONE: darkgray (N 
3) to dark greenish gray 
(5CY 4/1) : interbedded 
0.1' to0.3'bedsof sandy 
si1tstone;convoluted 
beddinginplaces: 
occasionalclayey 
siltstone: finn:damp. 

85.5-90.5'-Sample. 
Recovered5.0/5.0'=100%. 
RQD1.4/5.0'=28?. 
SILTSTONE: darkgray (N 
3 ) to dark greenish gray 
(5CY 4/1) : interbedded 
sandy siltstone beds ( 0 . 5  ' 
thick: occasional clayey 
siltstone1aycrs;organics 
throughout;calcareous 
concretionsfrom87.8'to 
88.4' : firm; damp. 

90.5-95.5'-Sample. 
Recovered 5 . O /  5.0 ' = 100 % . 
RQD 1.2/5. 0 ' = 2 4 ? .  
SILTSTONE: darkgray (N 
3) : interbedded sandy 
siltstone and clayey 
si1tstonebeds:sandis 
very f ine-grained: 
vertical fracture from 
92.5'-95.5' dueto 
drilling: crumbly: firm: 
damp. 

95.5-100.5'-Sample. 
Recovered4.8/5.0'=96%. 
RQD 3.8/5.0 '976%. 
SILTSTONE: dark gray (N 
3) : trace very 
fine-grainedsand 
throughout : some organics : 
1aminated;lightolive 
gray (5Y6/1) mottling 
aroundorganic fragments: 
firm: damp. 

- 
rn trrtlon 
a a& t r nc e 
I&wU InctQ 

20 40 
1111 
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Pro joct: Rocky Flats Plant ILOG OF BORING NO. 23-86 

Oat. Orlllod 911 1/86, 9/19/86, 9/22/86, 9/23/86 COOrdln8tO8 N 3 7 3 5 5 . 0 E 2 1 1 5 1, . G 
BorlnO Method . lidlow Stan hger/K core Ground Surfaco Elovrtlon 5 9 8  1 . 1 8  

Mat orlrl 008 criot Ion 4 

c h a r a c t e r i s t i c  of 
in terbeddeds i l t s toneand  
sandrtone1ayers:some 

throush i n t e r v a l .  
iii.i'-ias.s'. SANDSTONE: 

l a y e r s  : s u b v e r t i c a l  frac-  
t u r e s h a v e s l i c k e n s i d e s :  

Romrrko zo& by: T. Ikrch~ 

mn trrtlon 
e a?. t a nc e 
b w r /  InctQ 

20 40 
1117 

Page 6 of 7 I Projoct No. 
106p06222 I Hydro-Search, Inc. 



LOG OF BORING NO. 23-86 
Prolott: Rod<y Flats Plant 

Orto Drlllod 911 1/86, 9/19/86. 9/22/86. 9/23/86Coordln8te8 N 3 7 3 5 5 . 0  E 2 1 1 5  b . 4  

Borim Mothod. tbtlw sten hger/tC core Oround Surfaco Elovrtlon 598 1 . 18 

Mat or id 0.8 criot Ion 

120.5-125.5 '-Sample. 
Recovered S.O/S . 0 I - l oo t .  
RQD 3.9/5.0'=78%. 
SILTSTONE: darkgray ( N  
3 ) to medium gray (N 5) : 
c1ayey:withinterbedded 
sandy siltstone: sand is 
fine to very f ine-grained : 
moderate1ysorted:some 
organicfraqments: 
slickensidesalonq 
fractureplanes. 

125.5-130.5'-Sample. 
Recovered4.8/5.0'-96%. 
RQD4.2/4.8'-88%. 
SILTSTONE: darkqray (N 
3 )  tomediumgray (N 5) : 
c1ayey:vithoccaoional 
interbeddadsandy 
siltstone: occasional 
light brown (5YR 6/4 ) 
calcareousconcretions: 
moderatelysorted: firm: 
damp. 

TOTALDEPTH: 130.5' 

Remarka L a d  bv: T. Fimhv 

en trrtlon 

Iburd Inch) 
20 40 

8 888 t 8 nC 8 

1111 
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WELL CONSTRUCT1 

WELL 23-86 

ON SUMMARY 
. LOCATION Of CWRDS: ELEVAT 

N 37355.0 E 21154.A - - 

140 

460 

-I 80 

'ION: GROUND LEVEL 5981.18' 
TOP OF CASING 598 - ' 

- :+? - DRILLING SUMMARY: - 
TOTAL DEPTH 

BOREHOLE DIAMETER o-OO' - 32.00 - 
Well: 117.00' M e :  I30.M' - 

1 .  7L" 5 
-1 32.00' - 130.50': 5 518'' . .  

@ d e s  Brothers D r u  CO. 
15865 W. 5th Avenue, Colden, CO 

E- :- 
DRILLER 

,- - .- - 
- (Dave Jarvie) 
. -  - 
- 

RIG Mile B57 

32.00' - 130.50': Carbide bit 
DRILLING FLUID 0.00' - 32*00' : 
32.00' - 130.50': airhater mist 

- 1 elT(s) 0.00' - 32.00': T5 
5 

' 

' 

1 SURFACE  CASING.*^ 
VEL1 DESIGN: 

BASIS: GEOLOGIC LOG 

U S I N G  SlXINGIS): C: CASING SzSCREEN 

GEOPCIYSIUL LOG - 
0.00' 32.00' CI - 

m ' - I 1 3 . u ' a  - - - 
L m ' - l . L 2 5 ' L  - 
- -- - -- - 

- -- 

. .  
FILTER MATERl&L 3242 s l l l ca  
112.00' - 117.50' 

CEMENT- 
0.00' - 111.00' 

I11.00' - 112.00' 
117.50' - 130.50' 

OTHER 318'' b e n t o n r t e e t s  

I 

w m  
1986 

1500 9/11 
lo00 9/23 
12179/26 

-- -- 
- - -- 

9/121ooo9/12 
9/26 1637 9/26 
--- 
9/27 0830 9/27 

9/26 2021 9/26 
1542 9/26 9/26 

--- 
x 2 L ~ s 2 L  

5" 

9/26 1738 9/26 

10/1 1200 10/1 
t E M EMTI NG : 

DTHHER: 
Bentonite 

9/12 1130 9/12 
steel 

I- I--1- 
HELL DEVELOPMENT 

See Well Dweloarent SLmMm Sheet. 

COMMENTS: 

tb water encountered durina drill*. 

TOD of stainless steel casinz: 0.73 ' 

HYDRO-SEARCH .RENO*DENVER CONSULTING HYDROLOG1 STS- GEOLOGIS 

~ ~ ~ _ _ _ _ ~ ~ ~ ~  



LOG OF BORING NO. Z 3 - s  PAGE/ O F 2  

PROJECT NO: 6L 7 -//-21 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 23-= P A G E 2  OF 

LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 



a LOG OF BORING NO. 2 3-W PAGE 1 OF / O  

PROJECT NO:a7-//-?; 

LITHOLOGIC DESCRIPTION 

FIGURE NO. ROCKY FLATS PLANT 
.. . .  \ 



LOG OF BORING NO 2 3-f l  PAGE Z O F  10 

PROJECT NO667 -/ la I I I 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FlQURe NO. 

a--c rn 
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LOG OF BORING NO. 23- W PAGE 4 O F / D  

NOTES 

Nd 

iJ0 

PROJECT NO66-7-//-2' 
I I I 

LITHOLOGIC DESCRIPTION 

-. - t 1.A 

. .  
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PAGE <OF / b  LOG OF BORING NO 2 3 -G 

GEOLOGlST(S): wB 
PROJECT NO: 4 67 - /L U 

LITHOLOGIC DESCRIPTION 

s- c - 4  - -- 
-69.8 ++. 

ROCKY FLATS PLANT FIGURE NO. 



LOGOFBORINGNO. L 3 - G  PAGE6 OF(& 

DATE 911 

JD 

PROJECTNOGG7,- /(-22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 
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PAGE 3 OF16 LOG OF BORING NO. 2 3 -- 
D A T E  p 17 

/./ y 
1. 

9f.2 

73.6 
93.c 

cr? .  4 
s7-4 
- 

3. 

9 - 

FIGURE NO. * ROCKY FLATS PLANT 
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LOG OF BORING NO. 2 3 -q PAGE 8 OF /d 
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zaz 

PROJECT N O  G 67- /'-2 

LITHOLOGIC DESCRIPTION 

- l O s - l  \ I I 

. _ .  

FIGURE NO. ROCKY FLATS PLANT 
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LOG OF BORING NO. 23-% PAGE? O F / d  

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 2 3 -= PAGEYOOF tb 

LITHOLOGIC DESCRIPTION 

I I- --I 

FIGURE NO. ROCKY FLATS PLANT 
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CLAYSTONE: Light groy [ N I ,  non apprent bedding. Hel l  urnthered. nod. -,pwrly 
frioble sone i ron stoining as mottles increasing ot bo3 of intervol, 
troce 01 si l t .  

CLAYSTONE: Sone os above: me silt, troce iron stoining. 
NOTE: core is covered ui th i ron stoined mud. 

CLAYSTONE T o f  intervol some os obove, fracture ot 50 - 80 degrees Bottom 3 in  
o ? interval soe os above, light tram l5YR 5/61, oturdmt iron os 
staining md concretions, flolry textre 

CLAYSTONE: Sane os above. 

CLAYSTONE: Some os above: cmsol idoted texture. Bog of  intervol :  some os obove, 
yellowish groy I5Y 8/11, iron stoining os mottles. 

CLAYSTONE: Some os above: fractures ot 45, 60, 70 degrees sh0Uing SI ickensides, iron 
staining olmg frocture foces. 
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Some os above: illcreosed si  It of bose of intervol 

Note: No mater encountered during drilling. 
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staining os Bottles, some s i l t ,  troce of stoining troce of  ca lc i te  at 
oppmx. 10.5 ft. 

.AYSTONE: Some os ohove: some colc. Pwteriol, abundont micro froctlres. 

LAYSTONE Sone os obove 

0 StYiPLE 
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:LAYSTONE: Olive gray (5Y 9111, op rent massive bddi hi ly weathered, rod. - 
poorly friable, some si r t, troce of ccsb. ma Y P  er io 

SILT1 CtAYSTONE: light 0 1  ive ray 151 6/11, m m i v e  bedding highly weathered, mal. to  
poorly f r i a b  9 e, tmce of  carb. moterial. 

SILTY [XAYSTONE: Sone os above: trace I$ i ron s t o i n i q  as mottles, increased si l t  f roct ion 
a t  base of interval .  

SILT1 Uh1STONE: Sone os above: decreosed silt fruction a t  base of interval 
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Note: No woter encountered during drilling. 
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LOG OF BORING NO 3-s 

PROJECT NO: & ? -//22 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



PAGE L OF $ LOG OF BORING NO. 25 - s z 
PROJECT NO: ,469 - [/a 

I I 

ROCKY FLATS PLANT FIGURE NO. 
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GEOLOGIST(S): @3 
DATE: S(zS 

LOG OF BORING NO. 2s -%6 P A G E 3  OF 

NOTES 

PROJECT NO: 663-/1 

LITHOLOGIC DESCRIPTION 

I I -  - - I  

I 
I 

FIGURE NO. 
ROCKY FLATS PLANT 



GEOLOGIST(S): bo 
DATE 8/rq89 

- 
5 0  .Y 

- 514 

- 
51b 

-531 

- 
53.4 
-55.1 

- 
%@ - 59c 

LOG OF BORING NO. z5-% 

W 

2 
z a 

PROJECT NO 667 -I\= 
d rtl 8 

;$ =ti g r  a z  p LITHOLOGIC DESCRIPTION - 

ROCKY FLATS PLANT FIGURE NO. 
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LOG OF BORING NO. 25 -a@ PAGE 9/ O F k  
4 %  

GEOLOGIST(S): ,bo 
PROJECT NO gdy -I1 22 

LITHOLOGIC DESCRIPTION 

S- 

FIGURE NO. ROCKY FLATS PLANT 
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GEOLOGIST(S1: 
DATE: 8(2!#$0q 

LOG OF BORING NO. t5- PAGE 9 OF/ 

G ?  

PROJECT N O & 7  -112.2 
I I I 

LITHOLOGIC DESCRIPTION 

I _I- - - 1 1  

ROCKY FLATS PLANT FIGURE NO. 

~ 



LOG OF BORING NO. 25 -86 PAGE@ OF 

GEOLOGIST(S1: 
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i4 LITHOLOGIC DESCRIPTION 
f a z  
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ROCKY FLATS PLANT FIGURE NO. 
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 LOG OF BORING NO. 25-86 Proloct: 

Dit. Drlllod 
Boring Mothod M: Core around Surfrco Elovrtlon 5974.45 

Coord'natoa N 37426.3 E 21726.5 9/13/86 - 91 17/86 

Romarko Logged by: T. Wliwr 6 T. Mvphy 

'on t ation 
9 e at01 r nc a 
B&w./ lnchl 

20 40 
1111 



Proloot: Rocky Flats Plant LOG OF BORING NO. 2 5 8 6  

Oat. DrUIod 9/13/06 - 9/17/86 Co0rdlnat.o N 37426.3 E 21726.5 
Borlno Mothod- core around 8urtaco Elovath 5974.45 

2O.O-22.o9-Cuttings. 
CLAYSTONE: light grayish 
brovn (SYR 6/1) ; fin; 
damp. 

22.0-37.0'-Cut+ings. 
CLAYSTONE: lightgrayish 
brovn (SYR6/1)  ; silty: 
vary wet (cored vith 
water). 

Matorlrl Dorcrlotlon 

37.0-41.6'-Sampl0. 
Recovercd0.0/4.6~=0~. 

i 
Romarko bgged by: T. hl l ivet  6 T. h q h y  

Hydro-Search, inc. Page 2 of 5 
Pro loo t No. 

106w6222 

on t atlon 

3bwJ IncN 
20 40 

I. .?.I .nc 

m 



Proloot: Rocky Flats Plant LOG OF BORING NO. 25-86 

0.t.-orUl@d 9/13/86 - 9/ 17/86 Coordlnrto8 N 37426.3 E 21726.5 
Borlng Yothod- @C Core Ground 8urfrco Elovrtlon 5974.45 

Romrrk8 

41.6-46.6'-Sample. 
Recoverad5.0/5.0'=100%. 
RQD 3.0/5.0'=60*. 
CLAYSTONE: light olive 
gray (5Y 5/2) to olive 
gray (5Y 3/21 : lightbrovn 
to dark yellovish orange 
(lOYR6/6) ironstaining: 
tracesi1t:ironstona: 
alteredclaystone 
concretionsfrom 
46.0-46.6': firm: damp. 

46.6-51.6'-Samplc. 
Recovered5.0/5.08=100%. 
RQD 3.6/S.O ' ~ 7 2 % .  
CLAYSTONE : 1 ight brovn 
(lOYR 6/61 grading to 
medium dark gray (N 4 ) ; 
ironstonefrom46.6-47.0'; 
heavy iron staining at 
48.0 : high angle 
fracturesvithcalcite 
alongfractureplaies: 
firm; moist. 

31.6-56.6'-Sample. 
Recovered5.0/5.0~=100?. 
R d D  4 . 3 / 5 . 0  '=86%. 
CLAYSTONE: grayishblack 
(N 2) todarkgray (N 3 )  ; 
occasionaldarkyellovish 
orange ( lOYR 6/6) iron 
staining:somccoaly 
layers and fragments: 
firm: damp. 

56.6-61.6'-Smpl 
Recoverd 5. S/S . 0 '-100%. 
RQD 3.5/5.0'=57%. 
CLAYSTONE: grayish black 
(N 2) : silty: organicvood 
fragments; fracturasdue 
to drilling: firm; damp. 

by: T. klliver 6 T. Hmhy 
I . -  ole& by: 

I Hydro-Search, Inc. I Page 3 of 5 
Pro Joot No. 

106m222 



Proloet: Rocky Flats Plant LOG OF BORING NO. 25-86 

O r t o  DrUIod 91 13/86 - 91 17/86 Coordlnrtor N 37426.3 E 21726.5 
Borlng Mothod Ex: Core Qround 8urtrco E l o r r t h  5974 45 

61.6-66.6'-Sample. 
Recovcred4.0/5.0'-80%. 
RQD 3 . 4 / 4 . 0 ' = 9 2 % .  
CLAYSTONE: light olive 
gray (SY 5/2) : silty: 
occasional very 
fine-grainedsandstone 
laminations at 63.5 : cal- 
careous at 63.0 ' : hard: 
dry to damp. 

66.6-7 1.6 ' -Sample. 
Re~overed5.0/5.0~=100%. 
RQD 5.0/5.0'=100%. 
CLAYSTONE: grayish black 
(N 3 )  : thin interbedded 
siltyclaystoneandclayty 
siltstone : highly 
fractured with numerous 
subvertical slickensides: 
crunrbly to firm: damp. 

gray (SGY 4/11 ; very 
fine-qrained: silty: some 
clay: laminations of 
si1tstone:convoluted 
bedding: moderately 
sorted : firm : damp. 

79.O-81.l1-Sample. 
Recovered 2.1/2.l~-100\. 
RQD1.3/2.1'-62\. 
SANDSTONE : Same as above : 

t r t k n  

BbrJ IncN 
20 40 

m.1 r nc . 
l-n-r 

v 

i 
Loaned bv: T. U l i v e r  6 T. Mrrahv Romrrtr - -  ~~ r ,  Qlecked by:, 

Proloot No. 
106m222 ~ Hydro-Search, Inc. P a g e h O f 5  



ILOG OF BORING NO. 2w Proloct: bcky Flats Plant 

0.10 DrUIod 9/13/86 - 9/17/86 Coordlnrtor N 37426.3 E 21726.5 
Borlne Mothod- ?C Core around 8urfrco Elovrtlon 5974.45 

I 

Mrtorlrl Dorcrletlon 4 
Same as above; 

coal lenses: 

siltstone and clayey 
siltstone: very Fine coaly 
lenses: thinly bedded: 
someconvolutedbedding: 
firm: dry to damp. 

85.5-89.a~-sampie. 
Recovered2.4/4.2*=57%. 
RQD0.0/2.4*=0%. 
SILTSTONE: Same as above: 
dry to damp. 

t rtlon 
;%tal rnco 
&w./ IncN 

20 40 m 

Remark8 bogged by: T. Cirlliver & T. 
Proloot No. 

136FQ6222 Hydro-Search, Inc. Page 5 of 5 



W W W  
I986 

9/13 I400 
9/17 1030 

--- 8/26 1401 

--- --- 

I986 

9 / 1 6  
9/17 

8/27 

8/27 
9/17 

9/17 
9/18 
9/30 

9/17 

1353 8/27 --- 
1537,9/17. --- 
1526 9/17 
OW 19/18 
I430 loll --- 
1805 9/17 

WELL 7 5 %  

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND L M L  5 9 7 4 . 4 5  ' 

TOPOF CASING 5 9 7 6 . 5 5 '  
LOCATION or COOROS: 
N 37126.3 E 21726.5 

DRILLING SUMMARY: 

TOTAL DEPTH e l l  : 82.00' &le: 89.80' 

CONSTRUCTION TIME LOG: 
=ART [ F I N I S H  

TASK - 
GRILLING: 

!C core 
74"hppr 

R e a n i n n  
G E O W S  LOGONG; 

CASING: 
5'' steel 

--- 
- I -  I -  

142 1 
1545 
- 
- 

nLTER PtACEMPn 

CE MEPITI NG : 
CEVELCPMENT: 

O r n E R :  
Bentonite 

~ 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 

USING STRINC(S): C-CASING SsSCREEN 

GEOPi(SICPL LOG - 
I8 I6 

0.00' 38.9' c1 
0.00'- 59.90' C2 

59.90'-82.oO'sL 

- - -- 
1506 
1606 - Carentin 5" 

-1-1- 
WELL DEVELOPMENT 

See Well Theloprent Sumraw sheet 

CASING: C I  5" I.D. steel surface c x i n e  
c2 2" I.D. Sch. 5 tWe 316 stain- 

less steel. threaded and f l u s h  

SCREEN: SI 2' 1.D. Sch. 5 tvDe 316 ~ t a l ~ r  

L 
iointed. 0.010"wirewra~ s c r w L  
0.25' welded bottcm c a ~ .  

I 

, .  

CENTRALIZERS !hw (see CalIEnts) 

COMMENTS: 

?b water enoountered during drilling. 

TOD oi starnless steel casing: 3 . 1 0 '  

cave f m r n  t o  84.60' 
c 
0 
W 
3 
0 a 
a 

FILTER tIATERIAL 3242 S a d  
66.10' - 83.60' 

CEMENT Portlard TJ'U? I 

OTHER 318" bentonite pellets 
0.00' - W.00' 
64.00' - 66.10' 
83.60' - N.60' 

-100 I HY DRO-S EARCH R E  NO*OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 



ROCKY FLATS SOLAR PONDS 

WATER LEVEL SUMMARY 

YELL 
NINBER DATE - 

GROUND TOP OF DEPTH UATER 
SURFACE USING STICK OF SI DEPTH 
E L E V A T I W  E L E V A T I W  UP BASE B E L W  TOC 

5974.45 5976.55 2.10 82.00 71.05 
n .93  
71 .42 
76.73 
76.59 
74.24 
70.65 
79.52 
71.94 
31 .a3 
23.92 
21.75 
35.38 
27.25 
71.70 
24.70 
32.60 
31 .CO 
28.60 
28. 40 
21.00 
34.60 
27.80 
40.70 

UATER 
SURFACE 
ELEVATION 

5905.50 

5905.13 

5901.96 
5902.31 

5898.62 

5aw.82 

5897.90 
5897.05 
5404.61 
5944.72 
5952.63 
5954.80 
59L1.17 
5949.30 
5906.85 
5951.85 
5943.95 
5965.15 
5947.95 
5948.15 
5955.55 
5961.95 
5948.7s 
5935.85 
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GEOLOGIST(S1: a 
DATE 8/23/81 

LOG OF BORING NO. 13- G PAGE 1 O F 2  

NOTES Generat u s c s t 3 s ~ f a w s k g t r s f d o ~  
t4aterlrl-s are esbmatedby X wlme M e a d  of %weight. 
(1) Bedy bdrm m e .  aceirate footage meaeuements nat p o w .  
(2) Care beaks cemot be matched acarate footage me(~6uemedn not possble. 

\ - 

FIGURE NO. ROCKY FLATS PLANT 
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Afo i .  

LOG OF BORING NO. 33-W PAGE Z O F Z  

PROJECT NO: dL7 - 11- Z 

LITHOLOGIC DESCRIPTION 

ROCKY FLATS PLANT FIGURE NO. 



JUN-25-91 TUE 
Pa 02 

18:52 

8 

1 

WELL CONSTRUCTION SUMMARY 
5954 ' 
5955.49' 

LOCATION Q CQOROS: tLCVATION: WOUND L M L  
TOP O f  CAS1 N 0 B 

1 7.50' - 16.U 

I-1-1-1-1 

. 1-1-1-1- I 

OTHER: 
Bentonite 19/10 I 1305 1 9/10 I 1310 1 



Rodry Flats Plant [LOG OF BORING NO. 33-86 Probet: 

0.10 Orffled 9/10/86 COOrdlnatO8 h' 36960.9 E 21896.5 

ROCXY P U T S  llLfavIun 

0-4.8'-Sa~plm. 
Recovered 3.1/4.8'- 65%. 
GRAVEL: light oliva gray 
(5Y 5/2)tO olive gray (5Y 
3/2); clayey si l t  and sand 
matrix; quartzite pebblas: 
poorly sorted: subangular; 
Cnmble8; dry. 

4.8-6.8'-Smpl.. 
Recovered 2.0/2.0'1100%. 
GRAVEL: light olive gray 
(5Y 5/2); clayey sand 
matrix; quartzite cobbles 
and gravel clasts: angular 
to subangular; moderate 
eorting: looem; dry. 

AXUPMOE PORXATION 

6.8-11.8'-6~ple. 
Recovmred 5.0/5.0'-100%. 
6.8 -7.0' : GRAVEL: 
light olive gray (5Y 5/2); 
clayey sand matrix; 
quartzite cobble. and 
gravel clasts: angular to 
subangular; moderate 
sorting; loose; dry. 

7.0-11.8': CLAYSTOHC: 

(5GY 7 / 2 )  to vayi8h 
grayish yellov grean 

olive green (SGY 3/2) vith 
olive gray ( 5 Y  3/2) to 
greenhh gray (SGY 6/1) 
and dark yellwish orange 
(10YR 6/61 stains; well 

Remark8 bogged by: T. m y  



[LOG OF BORING NO. 3m 

0.10 OrWlod 9/10/86 Coordlnatoo N 36960.9 E 21896.5 

11.8-16.8'-S~ph. 
Recovered 5.0/5.0'=1001. 
RQD 5.0/5.0@=1001.  
CLAYSTONE: grayish yellow 
green (5CY 7 / 2 )  to grayish 
olive green (5CY 3/2) with 
olive gray (5Y 3/2) to 
greenish gray (5GY 6/1) 
and dark yellowish orange 
( 1 O Y ' R  6 / 6 )  stains: well 
sorted: consolidated; 
Fracturod: Firm; damp.. 

TOTAL DEPTH: 16.8' 

Projoct No. 
106IQ6222 Hydro-Search, Inc. Pa% 2of 2 
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SNO NO GRAVEL - o le  yellowish brwn IlDYR 6121 to It. olive yay 
151 6/11 smd M I! to omnules. H e l l  aroded. sub-onoulor to sub-rounded. 
GruveloiguIor to sut~-ijnguIar,' UHIX s ize  op'prox 3 Ern , sme SI It, sore 
osphlt, mlcitic, troce goss ond roots ot surfoce, becones yovelly 
colick toliord More, grovel larger to 6 cm 
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61-86 auOG1s1 1M 
DATE NILLED 11/19/86 
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Tcp of Bebock. 
bra ish orange 110YR 714 to yellouish groy 151R 8/11, est. p l o s t i c i t y  ~ d .  
to x igh, troce sand VfG to coorse. 

broyish,orunge IlOrA 7/41 to,yel lowish yay 151 8/11, hi hly gothered, 

moteriol 
~ d .  frioble, bedding not evident, sam iron stoining o r i  carbomceous 



Project: Rodcy Flats Plant LOG OF BORING NO. 61-86 

Date Orilled 11/19/86 Coordinates N 3 6 2 1 7 . 4  E 20608.7 

Boring Method bllow Stan Auger Qround Surface Elevation 5999 ..31' 

L I  

I 1 - 
Ilev., 
feet, - Material Description 

- TOTAL DEPTH: 18.5' 

4 

20 

ii tratlon 
e s h  t ance 
Ibw s/Foot) 

20 40 m 

Remarks Logged by: L. Pivonka 
e- 

t 

Project No. 
106po6222 H ydr o-Searc h, Inc. Page 1 of I 
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-5 0 

6 1-86 WELL 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: 

X 36217.5 E 20608-7 
ELEVATION: GROUNOLML 5999* 31' 

TOPOF CASING 6000*76 '  

DRILLING SUMMARY: 
TOTAL DEPTH w e l l :  12.2s'  Hole : 18.50' 

BOREHOLE DIAMETER 

DRILLER W l e s  Brothers Drillinn CO. 

71;,' 

15865 W. 5th A v e a  
Colden, 00 (Jim tbrn) 

RIG W i l e  B-57 

BIT(S1 B W  

ORIUING FLU10 - 

HYDRO-S EARCH REWOEWER 

C O N ~ U C T I O N  nME LOG: 
I 9 A q l  I FINISH 

I-1-1-1- ---- 
1427 11/19 11/19 1435 
1436 11/19 11/19 1447 CEYEHnWk 

cNELCPM€NT: -I ---- FILTER P! 

I-I-I-I- 
I I I 

WELL DEVELOPMENT 

COMMENTS 

at 8.50' &rk drilling 

CONSULTING HYDROLOGISTS-GEOLOGISTS 



! I  LOG OF BORING No.dl-8~ 



LOG OF BORING NO. GI - 8b PAGE 1 O F 2  

;EOLOGIST(S): CAn 
)ATE: 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO . 61- 86 P A G E 2  O F 3  

;EOLOGIST(S): 
) A T E  PROJECT NO:(&T- 1/22 

LITHOLOGIC DESCRIPTION a h  O f  

FIGURE NO. ROCKY FLATS PLANT 
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NO MRE: 

A rodotimol chonge occurs belou 13  ft - SILTY MY, l i g h t  groy IN?], 
m rote plosticity, locoll colccseous, some fine sod, troce of rwt 
frogments, locol ized iron s oining I Q! CL 

CL Sone os obove 

C l  GRARllY UAY - moderote reddish orange llOR 6/61, noderote plosticity, 
obundmt sod and coliche 

At 6.2 ft. o grdotioml chon occurs. - GRAVELLY aA1, gr ish orange 
IlOyR,?/41, moderate plostici y, decreose in grovel, sond on col iche 
froct ion. 

9" 7 C l  : 

SILTY SAMSTONE Top o f  Bebock 
Ver I ight oy IN81 ond grqish oronge llOYR 7/41, bedding not oporent, 
hig b $  l y  Rot red, slightly frioble, very fine groined 

SILTY SANOSTONE: Sone os obove. 

NO WRE 



c e a  a c  
w >  > a  
a u  u c  
& a  a u  

z w  w >  
0 0  o w  
w w  W L  

MISTONE: Yellowish gruy (51 8/11, mottled yoyish oronge IlOYR 7/41, moderote 
plostjcity, some caliche ond silt, troce of fine sod, locolized iron 
i to i n i ng . 

~lAYSTl!NE: As dove - two 5 cm. size grovel occur at the bose of the intervol from 
11.0 to 12.6. 

:lAYSTONE: As dove. 

LAYSTONE: As obove. 

IO SAnPlE: NO SAFE - AS1 only found core boxes to 15.9 f t .  Ueston logs go to 22.9 
f t .  
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0 #PIE: NO 9PlE 

Note: No uater encountered during dri I I ing. 
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I NOTES: 

PROJECT NO: L6 3- IiA 
LITHOLOGIC DESCRIPTION 



L O G  
O F  

BOREHOLE 

r. 
I 
I 
I 
c 
I 

ROCKY FLATS ALLUVIUM 

g.0-2.0' SAMPLE, 
Recovered 1.3/2.0' = 65%. 
SAND AND CLAY: dark yellowish brown 
(10 YR 4/2); some quartzite gravel-broken 
to subangular; very fine-grained sand to 
2.0-2.5 phi; poorly sorted; subrounded; 
iron staining-dark yellowish orange (10 
YR 6/6); damp. 

2.0-4.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SAND AND CLAY: dark yellowish brown 
(10 YR 4/2) to light olive gray (5 Y 6/1); 
some quartzite gravel, subangular to sub- 
rounded; some sand very Cine-grained to 
2.5-2.0 phi; poorly sorted; subrounded; 
some clay; damp. 

4.0-7.6' SAMPLE 
Recovered 3.6/3.6' = 100%. 
SAND AND CLAY: dark yellowish brown 
(10 YR 4/2) to moderate yellowish brown 
(10 YR 5/4) with some light olive gray 
(5 Y 5/2) and dark reddish brown (10 R 
3/4) at 4.0-6.0'; some iron staining dark 
yellowish orange (IO YR 6/6); some 
caliche; some quartzite gravel subangular 
to angular; some clay; sand 2.0-3.0 phi, 
fairly well sorted; subroundcd to suban- 

S.mploa Col loctod of  
Othor  T o a t a  Portormod / 

HNu Background=O.Z 
OVA BackgroundlO.3 
No Ludlum readings 
taken. 

D.0- 1 1.7': Composite 
sample: BH3 18700 13. 

0.0-1 1.7': Duplicate 
composite sample: 
BH3 18700 13D. 

50': Field screen 
readings: HNu = 0.2; 
OVA = 0.3. 

1p91: Field screen 
readings: HNu = 
0.2'; OVA = 0.3. 

11.7-12.6': Contact 
sample: BH3 187 13CT. 

1zp1: Field screen 
readings: HNu = 0.2; 
OVA = 0.3. 

15.7-22.85': Bedrock 
sample: BH3 187 16BR. 

P.90 01 3 

I 

' I  



LOG 
OF 

BOREHOLE 

a- 
- 

Locat io f i  Rockv F l a t s  P l a n t :  Hound Area 

t o t a l  Oopth 22-85'  
~ o o r d 1 n r l . r  :: 36498.76 E 22297.23 

CEAIIP U o n r g o r  

Commontr Borehole backf i l l ed  with For t land  Q p e  I cement 

Llthologlc Doocrletloa 

= 7.6-10.1' SAIb4W.E 
Recovered 2.15/2.5' = 84%. 
SAND AND CLAY: moderate yellowish - brown (10 YR 5/4) and dark yellowish 
orange (10 YR 6/6) to light brown ( 5  YR 

a m  
4/4) iron staining; sand 3.0-2.0 phi, fairly 

.= well sorted; subrounded to subangular; 
some caliche; damp. 

m 

10.1-12.6' SAMPLE, .. Recovered 2 3 / 2 3  = 100%. 
S A N D  AND' CLAY: light olive gray ( 5  Y 

=. 6/1) to moderate yellowish brown (IO YR 
5/4) with some dark yellowish orange (10 .. YR 6 / 6 )  iron staining; some subangular 
quartzite gravel; sand 3.5-4.0 phi, fairly - -  well sorted, subrounded to subangular; 
some clay; some caliche; damp. 

b 

12.6-15.1' SAMPLE, 
Recovered 2.5/2.5' = 100%. 
12.6-12.7': SAND AND CLAY: same as 
above; damp. .. 

ARAPAHOE FO RMATION 

12.7-15.1': CLAYSTONE: light olive gray .. (5 Y 6/11 to ( 5  Y 5/2); with some dark 
yellowish orange (10 YR 6/6) iron stain- .= ing; some sand very fine-grained in 
lenses; damp. 

.m 

aom010* Colloet.4 or 
Othor ?Oat ,  Cortormod / 
2ep1: Field screen 
readings: HNu = 0.2; 
OVA * 0.3. 



L O G  
OF 

BOREHOLE 

I. 
l 

/ 
Llthologlc 0 o r c r l p t l o r  

t t  

i 

15.1-17.8' SAMPLE, 
Recovered 0.8/2.7' = 30%. 
CLAYSTONE: light olive gray ( 5  Y 5/2) 
with some light brown ( 5  YR 5 / 6 )  iron 
staining; some caliche; damp. 

17.8-20.3 * SAMPLE, 
Recovered 0.7/2.5' = 28%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) with dark  yellow- ., ish orange (10 YR 6/6) iron staining; sand 
very fine-grained, fairly well sorted; .- trace caliche; damp. 

4 D  

.m 

f 20.3-22.85' SAMPLE 
Recovered 0.8/2.55' = 31.3%. 
SANDY CLAYSTONE: light olive gray (5 
Y 5/2) with dark yellowish orange (10 

= -  YR 6 / 6 )  iron staining; some very fine- 
grained sand. 

TOTAL DEPTH: 22.85' 
.. 

.m 

.L 

.D 

.m 

a m  

- 9  

-- 

8.nDI.a Colloctod or / Othor t o a t a  Portormod 

- d 
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Son4 Cloy - le ye1 lowh brotin 110 YR 6/21, non- 
strot if led rOce to sone sand, f to c g quc-tzose, 
sub-rounded to SUb-MgUlOr Hed p ostici tyl f irml domp 9 r :1 

Gravelly Clo ey Sond - some as hove Ireference intervol 
8.0' to 8.7''i. 

SC 
CL 

SC 

Gravel l y Clayey Sond - some os hove 
Sandy Clay - some os hove Ireference intervol 12 0' to 
13 1 I 
Grovel l y  Clo e Sond - some os obove lreference intervol 
14 0' to 14 !'! HI th grqish ormge I10 YR 7/41, iron 
s to I n i ng 
Gravelly Sandy Cloy - same os above lreference intervol 
4 0' to 6 0'1 
Gravelly Sondy Clay - soe os obove HI th troce to some iron 
stained si It 

\ 

C l  

CL 

C l  Grovel l y  Sondy Cloy - some os obove lreference intervol 
16.0' to 18.0 I .  

SC Grovel l y  CI e Sond - SOR as hove lreference interval 
14.6' to ST'!. 
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SC : Grovel l y Cloyey Smd - ant as dove, uet 

Gravelly Sandy Cloy - occosionol l y  god ing  to m. . to,c.g. 
sub-onju~ar to sub-rounded quortzose sond, domp 9 o moist. 

Gravelly Sandy C I  - ole e l  louish broHn 110 YR 6/21, 
non-strat i f ied.  {me F.9. ro c j .  and, quortzose, 
sub-rmrded t o  sub-ongulor. l e  . plosticity, uet.  

NO SAnPlE: Driller indicated contoct while d r i l l i n g  ot 26.0’. 

CLAYSTONE Pole ye1 l o ~ i s h  broHn (10 YR 6/21 Non-strotif led, trace 
sit ly, plostic, uet 

CLAYSTONE: Some os above. 
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LAYSTONE: Some os obove [reference intervol 28.0’,to 29.0’1, Hith 
pole yellowlsh orony 110 YR 8/61 mottling. 

TO = 31.0’ 



2.6' Protective casing stick up 

T O O  6 1  C88tn9 1.70' . 

Flltar Yatorbr I :  
16-40 Silica 

B o r o h o h  
T o t a l  0 0 0 :  

tonite pellets and slough 
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LITHOLOGIC OESCRlPllON 

LOG OF BOREHOLE 

SAMPLES cni.LEcm 
OR OlFlER TESTS 

PERFORMED 

COORDINATES N36.962.24 E l  9.33.82 (RFP) 
TOTAL DEPTH 31.0' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED 
DRILLING MElHOOHdlow Stem Auqer 
LOGGED BY T.A. Lutherer 

Sep tember 28, 1989 

GEOLOGIST . 

EOREHOLE/W.L NO. 
GROUND SURFACE ELEVAION 6010.7' 
WATER LEVEL ENCOUNTERED 18.0' 

STATlC 8.96' (01/15/90) 
DRILLER T. Merritt HELPER K. Paiker 
DRILLING FLUID None 
CHECKED BY db'Lhmrcv1c) 

Y SITE MANAGER 

P 1 1 4789 

CEARP MANAGER 
COMMENTS 

2 

3 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

'0.0-1.5': GRAVELLY CLAYEY' SAND: moderate brown (5 
'YR 3/4); nonstratified; sane 1 to 6 an quartzose 
gravel; fine- to coarse-grained sand; subrouded 
to subangular; stiff; Low plasticity; dry. 

ROCKY FLATS ALLUVIUM 

1.5-2.0': GRAVELLY SANDY CLAY: 
'medim plasticity. 

2.0-4.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
GRAVELLY CLAYEY SAND: same as 0. 

same as 0.0-2.0'; 

,o  to 2.0'. 

4.0-6.0' SAMPLE. 
Recovered 0.8/2.0' = 

'GRAVELLY SANDY CLAY: 
brown (5 YR 3/41; 
quartzose gravels; 

40%. 
same as 2.0 to 4 
nonstratified; 

plastic; moist; 

. O ' ;  
1 
4.5 

maderate 
to 3 an 
to 4.8' 

PAGE 1 OF 5 PZ4389api 

e 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
in breathing zone, on . 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
780928898 

0.0-2.0' SAMPLE 
(VaAS only) 
P 243890002 

0.0-3.0' SAMPLE 
P243890003 ** 

2.0-3.1 ' SAMPLE 
(VOAS only) 
pzaa90204 

3.0-7.0' SAMPLE ,~ 
~~43a90307 

4.0-4.8' SAMPLE 
(VOAS only) 
P 24389O406 
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SAMPLES C9l I.ECTE@ 
LlTHoLoaC DESCRlPllON OR OTHER TESTS 

k! 
=Em 

0 
t 
E E  
E 2: SE PERFORMED 

-4  

P, 

WiD: s m a  as 0.0-2.0'; l ioht 
; low plasticity; denp. 

Recovered 1.0/2.0* = 50%. 
8.0-8.7': CLAYEY GRAVELLY SAW: saar as above. 
8.7-9.0': GRAVELLY SANDY SILT: l ight brown (5 YR 
/6); m t r a t i f i e d ;  SQPC 1-3 cm quartzose 
ravels; trace to sane fine- to coarse-grained 

sand; trace clay; s t i f f ;  nonplastic; dry. 

Recovered 0.0/2.0' = 0%. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
12.0-13.1': SANDY C U I ;  pale yellowish brown (10 
YR 6/2); nonstratified; trace to some sand, fine- 
to  coarse-grained, quartzose; subrwnd to 
srrbangular; mediun plasticity; firm; danp. 

10.0-12.0' SAMPLE. 

PZ4JBPbp( 

7.0-10.0' SAMPLE 'J 

PZ&389O711 

5.0-a.0' W L E  
( v u 8  only) 
P243890608 

8.0-9.0' SAUPLE 
(VOAS only) 
P243890810 

11.0-14.6' SAMPLJ/ 
P243891115 

12.0-14.0' SAMPLE 
P243891214 

8.96' 
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c I I I 1 - 
l"12 I w  I 

I '  I 

W: s m e  as 13.1- 

as 12.0 t o  13.1'. 
SAND: same as 14.0- 

14.3' with grayish orange (10 YR 7/4); iron 

/1'<15.5-16.0': GRAVELLY SANDY CLAY: s8mc as 4.0-6.0'. 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.0' = l o a .  

(GRAVELLY SANDY CLAY: same as 15.5-16.0' with trace 
bJ-%.A Y/A t o  somc i ron  s t a i d  s i l t .  

l"47!-OJ'//TYia.o-ia.9~: GRAVELLY SANDY CLAY: same as 16.0- E 2-;y/hy 18.0'. 
18.9-20.0': GRAVELLY CLAYEY SAND: same as 14.6- 
15.5'. a", - 

16 

17 

20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
20.0-20.9': GRAVELLY CLAYEY SAND: sam as 18.9- 
20.0'; wet. 
20.9-22.0': GRAVELLY SANDY CLAY: occasionally 
grading t o  mediun- t o  coarse-grained s h n g u l a r  t o  
s h r o u d e d  quartzose sad;  danp t o  moist. 

14.0-16.0' SAMPLE 
(MAS only) 
PZ438914 16 

15.0-18.9' SAMPLE 
PZ43891519 

16.0-18.0' SAMPLE 
(VOAS only) 
~ z c ~ 9 1 6 i a  

18.0-20.0' SAMPLE 

P243891820 
(VOAS only) 

20.0-22.0' SAMPLE 
( m s  only) 
PZ43392022 

v 18.0' 
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sand; qusrtzose; s&otmd to orrbangutar; medim 
plast ici ty;  wet. 

24.0-26.0' SAMPLE, 
Recovered 0.0/2.0' = OX. 
Driller indicated contact uhile dril l ing a t  26.0'. 

LARAMIE/ARAPHOE FORMATION 

26.0-27.0' SAMPLE. 
Recovered 0.0/1.0' = 0%. 

27.0-28.0' SAMPLE. 
Recwered O.7/2.Of = 35%. 
CLAYSTONE: pale yellowish brom (10 YR 6/21: 
m t r a t i f i e d ,  trace s i l ty ,  plastic; wet. 

28.0-29.0' SAMPLE. 
Recovered 0,3/2.0' = 15%. 
CLAYSTONE: same as 27.0-28.0'. 

18.9-22.0' SAMPLE 
PZ43091922 

22.0-22.5' SAMPLE 
(VOAS only) 
PZ43892224 

22.0-22.5' SAnPLE 
PZ43892226 

27.0-27.7' SAMPLE 
(VOAS only) 
PZ4389720 

28.0-28.3' SAMPLE 
(WAS only) 
PZ47892829 
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LlTHOLOaC OESCRlPTlON 
SAMT'I.CS rNLECTIT, 

Of? OTHER IESTS 
PERFORMED 

Note: 29.0-u).0f: Dri l led uith center b i t .  No 
s q l e  taken. 

L - ,I / / A 
30.0-31 .O' SAMPLE. 
Recovered l .O / l .Of  = 100%. 
CLAYSTONE: same as 28.0-29.0' with pale yellowish 
orange (10 YR 8/6);  mottling. - -  

32 

33 

34 

35 

3E 

TOTAL DEPTH = 31.0' 

27.0-31.0' SAMPLE 
P243892631 

30.0-31.0' SAMPLE 
(VOAS only) 
PZ43893031 
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Grovel1 Sil ty  Sand - md. broun 15 YR 9141. F.g. to c.9.  
sand. L we1 granite, qutrtzose, 2 cm. to  3 cm. Stiff, 
moist. 

in: 

Grovel - cd. ra  IN 5/01. 2 cm. to 5 cm. ongulor 
I f roctured co le  Ill! 

$I 
\ 

Gravelly Cloyey Si It - dark e l  lowish brom 110 YR 9121. 
Some f .g. to c.g. sand, poor y sorted, we1 I rounded to  
sl$-angulrr. Grovel quortzose, 2 cm. t o  4 cm. Stiff, 

‘i il : 

\ dmp . 

\ 

Ill : 
\ 15 GY 4/11 

Gravel ly Cloyey S i  It - SOP os obove. Oork greenish groy 
\ 

Q 
SU 

\ 

Grovel - quortzi t e  (gp-y?I 
Grovel l y  Sand - m o d  broun (5 IR 4/41 Soroe si It, f g to  
c g sand, poor1 sorted Grovel quortzite, 2 cm to 
5 cm Very s t i f  I , dry 

NO SAnPlE NO YPLE 
\ 

NO SAnPlE NO 9PlE 

tll Gravel l y  Sandy Si It - dork ye1 IoHish broun 110 YR 4/21, 
poorly sorted Gravel 0 2 cm to 4 0 cm , on lor to 
sub-rwnded, quortzose f g to c g sond try stiff, 
dry 

Sandy Si l ty  Grovel - l i gh t  broun 15 YR 5/61. Trace cloy. 
Grovel qucrtzose, 2 cm. to  6 cm., ongulor to sub-mylor. 
F.g. to c.g. sod. Very s t i f f ,  dry. 

NO SAnPlE: NO %HPlE. 

Sandy $1 Ity Gravel - some os obove ~ rde rence  interval 6.0’ 
to 8.0’1.  



m 11.0 

90 R.0 

.M R.1 

.M R.1 
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COMPLETION 

3 . 1 7 '  Protective casing stick up - 

J 
Back l l l l  Y8tOrb8k 11 4" Volclav b a  tonite pel le ts  and slough 
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LOG OF BOREHOLE 

SAMRES COLLECTED 

PERFOfiMED 
LlTHOLOGlC DESCRIPTION OR OTHER TESTS 

Y 
I W  

u 
I I  + a -  

4 C J  
a 

8 3  SE - 1  

/ 3 - x  - ql4 
COORDINATES N36,9!N.O6 €19,020.34 (RFP) 
TOTAL DEPTH 18.0' 

DRILLING COMPANY Bovles Brothers 
DATE: DRILLED September 22. 1989 
DRILLING MElHOO Hollow Stem Auqer 
LOGGED BY W.W. Hurlburt 

GEOLOGIST 

BORMOLE/WLL NO. P t 14889 
GROUND SURFACE ELNAnON 6016.6' 
WATER LEVEL WCOUNlERED Nme 

STATIC 8.41' (01 /18/90) 
DRILLER 0. Stdes HELPER A B d o y  
ORlLLlNG FLUID None 
MECKED BY 

f l  SITE MANAGER 

CEARP MANAGER 
COMMENTS 

0.0-2.0' SAMPLE. 
ecovered 1.6/2.0' = 80%. 
.0-0.9': GRAVELLY SILTY SAND: moderate brown (5 
R 4/41; f ine- t o  coarse-grained sand; gravel - 

granite; quartzose; 2-3 an; s t i f f ;  moist. 
0.9-1.1': GRAVEL: medim gray (N 5/01; 2-5 cm 
angular (fractured cobble). 
1.1-1.6': GRAVELLY CLAYEY SILT: dark yellowish 
brown (10 YR 4/21; some f ine- t o  coarse-grained 
sand; poorly sorted; wel l  rOunded t o  subangular; 
gravel-quartzose; 2-4 an; s t i f f ;  damp. 

2.0-2.5' : GRAVELLY CLAYEY SILT: 
dark greenish gray (5 GY 4/11 
2.5-3.0': GRAVEL: quartzite. 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

same as above; 

-3w ?) 

ROCKY FLATS ALLUVIUM 

3.0-3.7': GRAVELLY SAND: moderate b r o w  
4/41; some s i  It; f ine- t o  coarse-grained 
poorly sorted; gravel quartzite; 2-5 cm; 
s t i f f ;  dry. 

(5 YR 
sand; 
very 

Note: 4.0-5.0': D r i l l e d  with center b i t .  No 
sarrple taken. 

P Z W  

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on cuttings, 
in  breathing zone, on . 
core, and i n  augers: 0.0 
unless otherwise noted. 

TRIP BLANK SAMPLE 
TB 0922896 

0.0-1.6' SAMPLE 
( W A S  only) 
P244890002 

0.0-3.0' SAMPLE 
P244890003 I /  

2.0-3.7' SAMPLE 
( V a s  only) 
P244890204 

3.0-6.0' SAMPLE ,,, 
P244890306 >' 



t 

B 

v 

0 

yel lowish kon (10 YR 
1 0.2-4.0 em, angular t o  
ine- t o  coarse-grained 

6.0-8.0' SAMPLE. 
Recovered 1.3/2.0' = 65X. 
SANDY SILTY GRAVEL: libt b r a n  (5 YR 5/61; trace 
clay; gravel - quartzose, 2-6 a, angular t o  
sthmgular, f ine- t o  coarse-grained sand; very 

Note: 8.0-9.0': D r i l l e d  with center b i t .  No 
smpLe taken. 

9.0-11.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY SILTY GRAVEL: same as above. 

Note: 11.0-12.0': D r i l l e d  with center bit .  No 

12.0-14.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
12.0-12.6': SANDY SILTY GRAVEL: sane as above. 
12.6-13.2': CLAY AND GRAVEL: o l i ve  gray (5 Y 4/1); 
SOIDB fine- t o  coarse-grained sand; quartz sand and 
feldspar; very s t i f f ;  dry. 
13.2-13.8': CLAY: moderate brom (5 YR 4/41 t o  
medim gray (N 5/01: trace f ine- t o  coarse grained 
sand; quartz sand and feldspar; very s t i f f ;  dry. 

SAMM FS cnl I FClTD 

PERFORMED 
UTHOLOGlC DESCRlPTlON OR OlHER IESTS 

!i 0 
E Z  

4 -  <a a0 
C 3 - J  mi= 

ARAPAHOE/LARAMIE FORMATION 

13.8-13.9': CLAYSTONE: sauie as above; fine-grained 
s a d  only. 

- 5.0': Reading on Core: 
HNu: 45.0 

5.0-6.0' SAMPLE 
( v a s  only) 
P244890506 

- 6.0': Reading on Core: 
HNu: 3.0 

6.0-7.3' SAMPLE 
~ M A s  only) 
P244890608 

6.0-8.0' SAMPLE I ,~ 

P266890608 

9.0-11.0': Reading on 
Core: 
HNu: 90.0 

8.41' 

- 9.0': Reading in Augers: 
3.0 
Reading in  Breathing 
Zone: 0.8 

9.0-11.0' SAMPLE 
(WAS only) 
P244890911 
PZ448909110 

9.0-13.8' SAMPLE 
P244890913 !/ 

P2448909130 

12.0-13.9' SAMPLE 
(VOAS only) 
P244891214 

13.8- 18.0' SAMPLY,, 
P244891318 



YlEU NO. I'll4889 LOG OF BOREHOLE .PAGE ?, OF 3 

!2 

. 
SAMPLES COI.LECTR) 

PERFORMED 
LlTHOLOaC DESCRIPTION OR OTHER ILSTS 0 3 E E  a 

ec3 s2 50, mi= 

14.0-16.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SAllOY CLAYSTONE: modcrate b r w  (5 YR 4/41 and 
medim gray (N 5/0); clay r o l l s  to 1/16" dry, 
1/32. wet; color bending - brown and gray, 
reflects weathering; fine-grained send; s t i f f ;  
dry. 

16.0- 18.0' SAMPLE .. 
Recovered 2.0/2.08 = 100%. 
SAWDY CLAYSTOWE: smne as above. 

TOTAL DEPTH = 18.0' 

14.0-16.0' SAMPLE - 
(MAS only) 
PZ-914 16 

16.0-18.0' SAMPLE 
(MAS only) 
~ z u 9 i 6 i a  

FIELD BLANK SAMPLE 
FBPZ6489O018 . 
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:LAYSTONE: Sme os obove - med. I ight goy IN 6/01 to  dusky ye1 IOH 
15 Y 6/41 to dork ye1 louish orange I10 YR 6/61 

TO 23.5' 



WELL 
COMPLETION 

\ I N F O R M A T I O N  

&- /7-/9--,V 
w.11 No. P115689 

@A By/Date &+ 
Locatbon Rockv F l a t s  P b t  
cooraln.t.s jl 36527.86 E 1 9 9 1 1 u  (RFP) Elorat ion:  Ground Surtaee 6006.9' 
t o t a l  Oapth: W a l l  21.31'  TO^ o f  C a s i n g  6008.71' 

formatbon o t  Comptotlon Rockv F l a t s  
carrng ~ a t a r b a ~ .  Schedule 40 PVC casing Olamotor 2 3/8" O.D. 
Scroon Yatartal. Schedule 40 1 0 - s l o t t e d  PVC Suriaco casing 01amrt.r 5 5/8" O . D .  

~ n s t a u o d  B Y  S .P - Carpenter  J SIIO IC1anam.r 
0.1. 1n8ta1l.d 07/11/1989 Aeprorod 0 y  4 U . z / L / , G C & Q Y (  , 

Gooiog6st 
CEARP 

~ommmnts  S e t  s t a i n l e s s  s t e e l  c e n t r a b z e r  frw 21.31 ' t o  20.22'  below Eround su r face .  

3 .0 '  P r o t e c t i v e  c a s i n g  s t i c k  up  

DIama1ar: 

16-40 S i l i c a  

Borrho ie  
T o t a l  0.Dth 

F l l t r r  Pack 

t o n i t e  pe l l e t s  and slough 



LOG OF BOREHOLE 

h 

v t 
F Z  
4 C E O  
0 (3-1 

I 

SAMPLES COLLECTED 

PERFORMED 
3 Q- LITHOLOGIC DESCRIPTION OR OTHER TESTS q 

GROUND ~URFACE ELEVAION 6006.9' 
COORDINATES N36.55286 E19.911.10 (RFP) WATER LNU ENCOUNTERED 19.5' 
TOTAL DEPTH 23.5' STATIC 6.89' 109/15/891 

DRILLER 
DRILLING COMPANY -Bodes Brothers ORIWNG- 
DATE DRILLED 
DRILLING METHOD-Hdlow Stem i 

LOGGED BY SP. Capenter 
GEOLOGIST 

._ . . 

K. Parker HELPER T.Merritt 
FLUID None 

AIV 10. 1989 CHECKED BY -6.A & ~ m  
Auqer fl SIKMANAGER 

CEARP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-1.5' SAMPLE. 
Recovered 0.8/1.5' = 53%. 
GRAVELLY CLAYEY SAND: moderate brown (5 R 3/4); 
fine- t o  very coarse-grained sand; 1 t o  6 cm 
gravel; t race cobbles; nonst rat i f ied;  poor ly  
sorted; subangular; quartzose; moderately 
consolidated; dense; moist t o  s l i g h t l y  moist. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
1.5-2.2': GRAVELLY CLAYEY SAND: same as above. 
2.2-3.0': GRAVELLY SANDY CLAY: moderate reddish 
brown (10 R 4/6) t o  dark reddish brown (10 R 3/41; 
f ine-  t o  very coarse-grained sand; up t o  2 cm 
gravels; nonst rat i f ied;  moderately consolidated; 
s t i f f ;  medim plas t ic ;  moist. 

ROCKY FLATS ALLUVIUM 

.0-3.5': GRAVELLY CLAYEY SAND: dark ye l lowish 
orange (10 YR 6/6); f i n e -  t o  very coarse-grained 
sand; up t o  2 cm gravels; nonst rat i f ied;  ?or 
sorting;subangular; quartzose; dense; i r o n  oxide 
staining; moist. 
3.5-4.3': D r i l l e d  w i th  center b i t .  No sample 

4 . 3  - 5.5' SAMPLE. 

GRAVELLY CLAYEY SAND: same as above; 1 t o  4 cm 
Recovered 1.2/1.2' = 100%. 

gravels; low p las t i c .  

HNu Background: 0.0 

A l l  readings on core, in 
breathing zone, and in  
augers: 0.0; unless ,. 
otherwise noted below. 

PAGE f OF 4 
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LITHOLOGIC DESCRlPTlON 2 
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h.2-I 

SAMMIS I l 9 L L T C ~  
OR UlHLR IESlS 

PERFORMED 

SAND: smne as above, dark 
0 YR 6/61, t o  l i g h t  brtnm (5,YR 

gray (5 Y 7/21; 1 t o  6 an 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY CLAYEY SAND; same as above. 

Recovered 1.2/2.0* 5 60%. 
GRAVELLY CLAYEY SAND: same as above; l ight brown 
(5 YR 5/61, t o  dark yellowish orange (10 YR 6/61, 
t o  dusky yellow (5 Y 6/41; lmninated. 

Recovered 2.0/2.0' = 100%. 
11.5-12.2,: SANDY CLAY: yellowish gray (5 Y 7/21 
t o  dusky yellow (5 Y 6/41; trace gravels; 

t ra t i f ied ;  moderately consolidated; s t i f f ;  

l e  reddish b r o m  (10 R 5/41, t o  dark yellowish 

9.5-11.5' SAMPLE. 

11.5-13.5' SAMPLE. 

dusky yellow (5 Y 6/4);-finc- t o  very coarse- 
grained sand; 1 t o  6 an gravels; poor sorting; 
srrbangular; quartzose lentinated by color and clay 
content; dense; moderately consolidated, low 
plast ic;  iron oxide stain; moist. 

6.89' 
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SAMPLFS COlLEClEO 

PERFORMED 
U'THOLOGIC OESCRlPllON OR OMER IESTS 

" Y  
u a  IW 

Q & Z  
U =  9 8 3  mi= 

WN NO. P115689 LOG OF BOREHOLE PAGE ,I 4 

e 

ttled; mediun- t o  coarse- 
ate sorting; subangular; 
ra te l y  consolidated; Lou t o  
laystone pieces; iron oxide 

LY SANDY CLAY: l i g h t  brown ( 5  YR 
y coarse-grained sand; 1 t o  3 un 
y consolidated; very s t i f f ;  Lou 

SANDY CLAY: same as above; 

: l i g h t  broun (5 YR 5/61 t o  
5 YR 7/2), t o  l i g h t  o l i ve  
ored; mott led t o  len t icu la r  
medium-grained sand; trace 

AND: l i g h t  broun ( 5  YR 5/61: 

19.5-21.5' SAMPLE. 

CLAYEY SAND: same as 
above; wet. 

ARAPAHOE/LARAMIE FORMATION 

19.7-21.5': CLAYSTONE: dark yellowish orange (10 
YR 6 / 6 ) ,  t o  moderate yel louish broun (10 YR 5 / 4 )  
t o  medium l i g h t  gray (N 6/01; blocky; laminated by 
color; ueathered; u e l l  consolidated; medium t o  
high plast ic; manganese oxide and i r o n  oxide 
stainings; moist. 

19.5' 



NO. Plt5689 LOG OF BOREI-iOLE 

21.5-23.5' SAMPLES, 
R c c o v c r c d  2.0/2.0' 100%. 

- CUYSTONE: 8- as above; d i m  light gray (N 
6 / 0 )  to dusky yellow (5 Y 6 /4 )  to dark yellowish 
orange (10 YR 6/6). 

+ 

t 

TOTAL DEPTH: 23.5' 

39 I I 
156890 
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Top of  Casing .1.90'- + Ground Surfacc 

7 
Surtaco Soat 
Y a to rla I: 

Volclay grout 

Sarfaco 

3.0' Protective casing stick up n 

B on t o r l t  I k:::th (ft.  

Flltor Yatorlrl: - 
16-40 Silica 

sand 
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Flltor P a t h  
Longth tft. 1 1 . 7  
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LOG OF BOREI-IOLE 

SAMPLES cnl I ECTCD 

PERFORMED 

W 
2 
Q. LllHOCOGlC DESCRlPiKXl OR OTHER ICSTS 
=Ew 

SE 

..- 

1OlAL WlH 29.1' 

DARUNGCOUPANY Bovles &others 
O A l E  MzaLfD May 18. l! 
DRILLING UElHoO Hdor Stem Auqer 
LoGGElD BY K.E. 

U I  

Uller 
uulOaST EARP MANAGER 

0.0-2.1 ' SAMPLE * 
Recovered 2.1/2.11 = 1ooX. 

C b A N O Y  GRAVELLY CLAY: grayish orange (10 YR 7 / C )  t o  
&sky barn (5 YR 2/2); coarse t o  fine-grained 
send; coarse t o  fine gravel; quar tz i te  t o  3 cm; 
broken; loose t o  firm; no t o  lou plast ic i ty;*  

b.-a.--L/ / /I damp. 
- 

h.-a-I/ / / 

2.1-6.1' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
SANDY CLAYEY GRAVEL: moderately yellowish brow 
(10 YR S / b )  t o  very p a h  orange (10 YR 8/21: 
coarse to  fine-grained send; coarse t o  f i ne  
gravel; quartzite: subrovdcd; some broken t o  3 
an; loosc; non-plastic; l ight Hcl reaction; m.;, 
Qnp. , (  
C.l-6.1' S W L E .  
Recovered 1.3/2.0' = 65%. 
GRAVELLY SANDY CLAY: very pale orange (10 YR 8/21: 
coarse to  fine-grained sand; quartz; sane H C l  

gravel: q m r t r i t e  t o  3 
loose t o  firm; no t o  tow 

HYu Backgroud: 0.0 
OVA Bwkgroud: 0.0 

A l l  readings on cuttings, 
in breathing zone, on 
core, and in augers; 0.0; 
unless otherwise noted 
k l W .  

T R I P  BLANK SAMPLE 
T W H t l 8 9 A  

s 6 m m w m 0 2  

0.0': Reading in  Auger: 

- 2.1': Reading in  Auger: 

i z z 6  

HNU: 0.2 

3.0-9.4' SAMPLE 
SEPO389BR03W 

6.1-5.6' SAMPLE -sEzi%6 

5 PAGE 1 
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! 

6.1-8.1 ' SAMPLE 
,, Recovered 1.4/2.0* = 70%. 
$-GRAVELLY W Y  CUI: stme as m; yettowisit gray - (5 Y V1);  uet a t  shoe. 

uct. 

ARAPAHO€/LA RAMIE FORMATIW 

9.4-9.7': SILTY CLAYSTWE: light olive gray (5 Y 
611); mottled &sky yella, (5 Y 6/41; s t i f f ;  
consolidated; high plasticity; darp. 

10.1-12.1* UClPlE. 
Racovcred 2.0/2.0* = 1OOX. 

L.-+-l/ / n 
SILTY CUYSTOlL: s a m  as above; abudant caliche; 
high HCl  reaction; highly weathered. 

12.1 - 14.1 ' SAMPLE 
Recovered 2.2/2.0' 110%. 
SILTY CLAYSTOYE: l ight ol ive gray (5 Y 6/1); 
mottled dark yellowish orange (10 YR 6/61; highly 
wsthcred caliche; high HCl reaction; 
consolidated; high plasticity; s t i f f ;  daup t o  
moist. 

8.1-9.7' WlPLE 

3 Z z % r o  
m: Reading in Auger: - 
v 8.1' 

9.4- 15 .&' W l E  
#w389BR0915 
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9 23 
IJ 
-I UTHoCoaC DESCRiPTlOEl 
Q = I d  

S E  
I '  

SILTY CLAYSTiE: sue as above; highly 
carbaracaarr; black (W 1/01; l ~ b n  iron-stains- 
dark yellouish or- (10 YR 6/61. 

1C.1-16.1f SAMPLE. 
Recovered 2.012.0' = 100%. 

16.1-18.1f S W L E ,  
Recovered 2.0/2.08 = 100%. 
SILTY Cu~snmE: olive gray (S Y 3/21; stains- 
&sky yellw (5 Y 6/41; small ammt calcarcaa, 
material; HCL rest ive;  carbaraccaa streaks-- 
black ( Y  1/01; carsolichtcd; hi* plasticity; 
s t i f f  to hard; dry. 

Recovered 1.4/2.0f = 7'0%. 
SILTY CLAYSTOUE: szme as above. 

18.1-20.1' SAMPLE. 

20.1-22.1' SAMPLE. 
Recovered 2.0/2.08 = 1ooX. 
SILTY CUYSTOUE: brovlish black (5 YR 2/11; highly 
carbonsceous; l ignite pieces--black ( W  1/01; iron- 
stains end fractures; dark yellowish o r q e  (10 YR 
6/6); small BllDUnt caliche; high HCL reastion; 
consolidated; s t i f f  to hard; hi* plasticity; 
dwp. 

15.4-21 .L' W L E  
sms89BR1s21 

16 1-18-18 -LE 

##agoBR1618 
is=w1 

18.1': Reading i n  Auger: 
-0 

20.1-22.1' SMPLE 

: 3 3 g g 2 2  

' I  



NO. P207589 LOG OF BOREHOLE 

UMOLOaC DESCRIPTION 

22.1-21.1' smm& 
Recovered 2.OR.O' = 100%. 
SILTY CLAYSTONE: as above; moderately 
yellwish kan (5 YR 5/61. 

24.1-26.1' SAllPLG 
Recovefed 2.OR.O' la. 
SILTY CLAYSTONE: k a n i o h  blwk (5 YR 2/11 grading 
to diu dark gray (Y 4/01; iron-rtaina--Qrk 
yellwish or- (10 YR 6/61; hard to s t i f f ;  
consolidated; hi* plasticity; saars carbonaceous 
pieces; darp. 

26.1-28.1' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
SILTY CUYSTOYE: s~llc as above; o l i v e  gray (5 Y 
Wll. 

28.1-29.1' SAMPLE. 
Recovered l.O/l.O' = 1ooX. 
S I L T Y  ClAYSTaE: s a c  as above. 

PAGE 4 E L  

2297' 
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TOTAL DEPTH = 29.1' 
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W E L L  
COMPLETION 
INFORMATION 

- c dG,&d&-7t /3 - /4  -F 1 
Solar Ponds Area Wel l  No. P209089 

C0ordin.t.s N 37580.23 E 218a6.82 (wp) Elevat ion:  Ground Sur face  5972.16' 
T o t a l  Depth :  wol l  27.21' T O P  o f  Caaing 5974.25' 

Formation or Completion -Weathered Claystone 
Casing M a t e r i a l  Schedule 40 PVC Caslng Diameter  4 1/2" O.D. 
Scroon Matorial .  Schedule 40 10-slotted PVC 

In.tal1.d B Y  K.E. Hiller / S i t e  hanagor  

Commonta Set stainless steel centralizer from 25.75' to 27.0' below ground surface. 

~ o r o h o i s  31.5' 

Sur face  Casing motor  8 518" 0 - D -  
oat. ~ n s t a ~ ~ o d  05/17/ 1989 Approved B y  LL/&U WflA 

Goologlst  
CEARP M-r 

3.0' Protective casing stick up 

ole 
Dopth 



LOG OF BOREHOLE 

- 
I- 
LL 

0 
I I I  

(L uc3 

v 

+ a  

2i g?  

LOCATION 
COORDINATES N37.580.29 E21.806.82 (RFP) 
TOTAL DEPTH 31.5' 

fiockv Flats PlanT; Solar Ponds Area 

SAMPI ES COLI.ECTCD 

PERFORMED 

w 
-1 a LITHOLOGIC DESCRlPllON OR on it^ r m  =Ew 

S E  

DRII-LING COMPANY Bodes Brothers 
DATE ORILLED May 17. 1989 
DRILLING METHOD Hollow Stem Auqer 

BORE1 iOLE/WT.LL tJ9. P209089 
GROlJND SURFACE ELEVA [ON 5972.16' 
WATER LEVEL ENCOUNTERED None 

simc 22.70' (09 
DRILLER R. Sharp I4 
DRILLING FLUID None 
CHECKED BY $&.ha1 

d26/89) - 
ELPER R. Orr 

d SITE MANAGER 
~ W LOGGCD BY K.E. M i l l e r  

COMMENTS 
GEOLOGIST CEARP MANAGER 

ROCKY FLATS ALLUVIUM 

0.0-1.5' SAMPLE. 
I%. U R e c o v e r e d  1.5/1.5' = l o (  

GRAVELLY CLAY: moderate ye l lowish b r o m  (10 YR 
5 / 4 1 :  coarse t o  f i n e  gravel; quar tz i te ;  subrounded 
t o  broken, t o  3 cm; t race  coarse t o  f ine-grained 
sand; f i r m  t o  loose; lower p o r t i o n  more sandy; low 
p l a s t i c i t y ;  -(d.).; damp. 

- a  - 
1.5-3.5' SAMPLE. 
Recovered 1.7/2.0' 85%. 
1.5-2.0': GRAVELLY CLAY: same as above. 
2.0-3.2': CLAYEY SANDY GRAVEL: very pale orange 
(10 YR 8/21; l a rge  q u a r t z i t e  cobbles; broken, t o  3 
cm; t race coarse t o  f ine-gra ined sand; loose t o  
firm; no t o  low p l a s t i c i t y ;  damp t o  dry. 

3.5-5.5' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
GRAVELLY CLAY: moderate yel lowish brown (10 YR 
5 / 4 1 :  t race coarse t o  f ine-gra ined sand; qua r t z i t e  
gravel t o  3 cm; broken; caliche; H C l  r e a c t i v G  
i ron-sta ins--dark ye l lowish orange (10 YR 6/6$ 
f i r m ;  low p l a s t i c i t y ;  t-eL); damp. I p'Ty//l T#t- 

I 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on cu t t i ngs ,  
i n  breath ing zone, o n -  
core, and in augers: 0.0; 
unless otherwise noted 
below. 

T R I P  BLANK SAMPLE 
T8051789A 

0.0-3.2' SAMPLE 
SEP1889BR0003 

0.0-1.5' SAMPLE 
(VOAs on ly)  
SEP1889BR0002 
SEP1889BR0002D 

0.O':Reading in  Auger: 
OVA: 3.0 
- 

3.5-8.6' SAMPLE 
SEP1889BR0309 

3.5-5.2' SAMPLE 
(VOAs on ly)  
SEP1889BROL06 

3.5': Reading in  Auger: 
OVA: 3.0 

5 PAGE 1 OF 



c '3 I d  SAMN F? cnti ccm 
11 THOLOGIC OCSCRlPTlON OH OIHLR TESTS -J a 6 E  

4 a E O  c 3 1  5: PtRFORMCD 
.ra I W  

5.5-7.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SANDY CLAYEY GRAVEL: very pale orange (10 YR 8/21: 
poorly sorted; coarse t o  fine-grained sad;  coarse 
t o  f i ne  quertzi e gravel; roken, t o  4 un; small 
a m t  cal ichdHCL reactiv$; loose t o  firm; no t o  
low p las t i c i t y ;  w; dmp. 

7.5-9.5' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
SANDY CLAYEY GRAVEL: same as above. 

9.5-11.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SANDY CLAYEY GRAVEL: same as above. 

ARAPAHOE/LARAMlE FORMATION 

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: yellowish gray (5 Y 7/2); mott led 

1/01; damp. 

Q 

7.5-8.6' SAMPLE 
(VOAs only) 
SEP18896R0810 

FIELO BLANK SAMPLE 
SEPl889BR0018FB 

11.5-17.5' SAMPLE 
SEP18896R1218 

11.5-13.5' SAMPLE 

SEP18896R1214 
(VOAS only) 
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n 
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./ 

kr-fiEv/A SILTY CLAYSTONE: same as above. 

SAMPI rs rnt I FCKD 
E 2  LL I 1  lt iOLOGl C DESCR iP TON OH U l l l t R  IESTS 

9 
x w  

0 

8 3  PERt ORMED 

15 -5 -  17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: l i g h t  o l i v e  gray (5 Y 5/2); 
some i ron-stains--dark yel lowish orange (10 YR 
6/6); cal iche nodules; HCL reactive; s t i f f  t o  
hard; mediun p l a s t i c i t y ;  consolidated; dry. 

17.5- 19.5 ' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: same as above; grading t o  
brownish gray (5 YR 4/11; more carbonaceous 
pieces; black (N 1/01; dry. 

.- 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

- S I L T Y  CLAYSTONE: mediun gray (N 5/0) t o  dusky 
yel low (5 Y 6/41; atna-idant i ron-sta ins--dark 
ye l lowish orange (10 YR 6/61; consolidated; mediun 
t o  h igh p l a s t i c i t y ;  f i r m  t o  s t i f f ;  small a m t  

- l i g n i t e  pieces; black (N 1/01; dry. 

15.5-17.5' SAMPLE 
(VOAs only) 
SEP18898Rl618 

17.5-23.5' SAMPLE 
SEP1889BR 1824 

19.5-21.5' SAMPLE 
SEP1889BR2022 

19.5': Reading i n  Auger: 
OVA: 1.0 
- 

15.5-17.5' SAMPLE 
(VOAs only) 
SEP18898Rl618 

17.5-23.5' SAMPLE 
SEP1889BR 1824 

19.5-21.5' SAMPLE 
SEP1889BR2022 

19.5': Reading i n  Auger: 
OVA: 1.0 
- 



r - 
SAMNC~ cnt Lrcm 

E E  L1 LITHOLOGIC DESCRlPTlON OR UIHER lESTS 

t 
Y f2 .-/ 

PERFORMED 4 c 3  zkt! E 8 3  miz  

21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTWE: same as above. 

23.5 -25 .5' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
S I L T Y  CLAYSTOWE: dusky yel low (5 Y 6/41 t o  mediun 
gray (N 5/01: moderately consolidated; s t i f f  t o  
hard; interbedded tense ( 2  cm) of  very f i n e  t o  
f ine-grained sand; medim p l a s t i c i t y ;  dry. 

Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: same as above; trace very f i n e  t o  
f ine-gra ined sand; interbedded; small a m t  
carbonaceous material;  streaked black ( N  1/01. 

25.5-27.5' SAMPLE. 

27.5-29.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: mediun gray (N 5/01 t o  gray ish 
orange (10 YR 7/41; some sand; very f i n e  t o  f i n e -  
grained; interbedded; no t o  Low p l a s t i c i t y ;  very 
s t i f f ;  consolidated; dry. 

- 21.5': Reading i n  Auger: 
OVA: 4.0 

23.5-25.5' SAMPLE 
(VOAS only) 
SEP 1889BR2426 

22.70' 
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SAMfl.ES COLI.ECTfD 
VR OTl IER TESTS LITHOLOGIC DESCRIPTION 'j E 2  0- 
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8 3  vlt: PERFORMED 
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30. 

3 2. 

33. 

3 4. 

35. 

3 6  

TOTAL DEPTH = 31.5' 
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c 
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Bwn 
SIDE 

c c u  z w  w >  v a  u u  
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SANDY ClAYSTONE: Sondy,SIlty Cloystone - interbedded. lo t i  to med. plost jc 
plgstic fines. F .  . sand, Hell sorted, sub-ongulm, s t i f f ,  
moist. 2N sand, 1 OX cloy. . . - . - . - . . *.,. . - . - .  - . . - . - . - . . 

SILTY &AMINE: led. dork gray (N 4/01. Lon to med. plost ic fines, s t i f f  
t o  very st iff, dry 

-... - - /- - /- 
-/ - -/ - - 

-:. - - /- - /- 

.. .. .. 

.:.: 7 - -7 .- 

1::: .. :-:--/--/I .. 

- .. .. 
SILTY ClAYSTONE: Some os above - less si I t  . .... .. .. .. .. -/ I- -/ .- - 

7 .- -/ - .:.: 



WELL 
COMPLETION 
INFORMATION 

."A Byloate 4Ld /&! ff 4?? .I/# -5--b"/ 

Locat ion Rocky F l a t s  P l i n t ;  So lar  Ponds Area W e l l  NO. P309189 
Co0rdlnat.s N 3 7 7 7 8 . 7 8  E 21206.43 ( W P )  Elevation: Ground Sur face  5 9 8 0 . 6 6 '  

T o t a l  Dopth: w o l l  3 6 - 0 8 '  TOP ot  C a r i n g  5 9 8 2 . 2 1 '  

Fornratlon o f  Cornplotion Weathered S- 
Car ing ~ a t o r l a l  w u l e  40 PVC Car ing c la motor 4 1/2" O . D .  

Scroon Yatorlal .  Schedule  40 1 0 - s l o t t e d  PVC Surface C a r i n g  ~ i a m o t o r  S 5/8" O . D .  
0.10 In r ta l lod  05 /25 /1989  Approved B y  'lir1r/- 
In r ta l lod  B y  i f  S i t e  h a n a g o r  

Borohola 3 3 . 3 '  

Goologlr t 
CEARP Mum~mr 

Commonts Set  s t a  i n l e s s  s tee l  c e n t r z l i z e r  from 35 .72 '  to 34 .58 '  below ?round surface. 

3 . 3 '  P r o t e c t i v e  c a s i n g  s t i c k  up 

rohole  
# t a l  Dopth 
- 1  



LOG OF BOREHOLE 

BORE) I@LE/WLL NO. P209 189 
GROUND SURfACE ELEVAION 5980.66' 
WATER LEVEL ENCOUNTERED 14.3' 

DRIlLER R. Sharp HELFEf? P. Mesa 
STATIC 8.95' (09/27/891 - 

COORDINAES N37.778.78 €21,206.43 (RFP) 
TOTAL DEPTH 38.3' 

DRILLING COMPANY BoJes Orothers DRILLINC FLUID None 
UAIE DRILLED May 25, 1989 CHECKED BY g&.,&mm 
DRILLING M€THOD Hollow Stem Auqer Slg MANAGER 
LOGGED BY R.A. Chapuis 

COMMENTS 
GEOLOGIST EARP MANAGER 

LITHOLOGIC DESCRlPllON 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

u 0.0-2.3' SAMPLE. 
Recovered 1.U2.3' = 57%. ; 
CLAYEY SAND AND tRAVEL:,,pale ye l l ow ish  brown (10 
YR 6/2) t o  dark ye l lowish b r o m  (10 YR 4/21: 
mott led;  ~ 4 s ; ~  s a d f i n e  t o  coarse-grained sand; 
poo r l y  sorted; angular t o  subrounded; quartzose; 
loose; h%. gravel up t o  4 an; rounded t o  
subangular; poor ly  sorted; qua r t z i t e ;  -low t o  
medim p l a s t i c  f ines; unconsolidated; f i r m  (gc- 

e 

2.3-4.3' SAMPLE. 'b 
Recovered 1.0/2.0' = 50%. c CLAYEY SAND AND GRAVEL: same i above; gray ish 
broun (5 Y 3/21: (50%) grave@ r l y  sorted; 
subangular t o  rounded; quar tz i te ;  % f i n e  t o  
coarse-grained sand; poorly sorted; subangular t o  
subrounded; mediun p l a s t i c  f ines; f irm; 
moldable; (gc-sp); very s l i g h t l y  damp. 

4.3-6.3' SML- I 
Recovered 2.0/2.0' = 100%. 
CLAYEY SAND AND GRAVEL: pa le ye l lowish b r o m  (10 
Y R  6/21 t o  moderate ye l lowish broun ( 5  YR 4/41; 

angular t o  subrounded; quartzose; ?3%L graveQ 
poor ly  sorted; subangular t o  rounded; (10%) mediun 

- !3 9&, 3e% brd p"l0 

e f ine t o  coarse-grained sand; poorly sorted; 1 

HNu Background: 0.0 
OVA Background: 0.0 

A L L  Readings on cut t ings,  
in  breathing zone, on 
core, and in  augers: 0.0; 
unless otherwise noted 
below. 

T R I P  BLANK SAMPLE 
TB052589A 

0.0-1.3' SAMPLE 
SEP1989BR0002 
SEP1989BROOOZD 

0.0-3.0' SAMPLE / 
SEP1989BR0003 

6 .0 -9 .5 '  SAMPLE ., ..-- 
SEP1989BR0309 

4.3-6.3' SAMPLE <----. 

SEP1989BR0406 

4.3-6.3': Readings on 
Core: 
OVA: 70 
HNu: 25 

PAGE 1 OF fi 
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E E  LITtlOLOGIC OESCRlPTlON -1 

10.3-12.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: l i g h t  o l i v e  gray ( 5  Y 5/21; (85%) f ine- 
grained sand; u e l l  sorted; subangular to 
subrounded; quartzose; (15%) non t o  Lou p l a s t i c  
fines; ueakly consolidated; soft; very moist. 

12.3-14.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; calcareous in  part;  
staining in layers (5  cm thick); l i g h t  o l i v e  gray 
(3 Y 6/1); sand i s  speckled; f i rm t o  s t i f f ;  very 
moist. 

WAN FC. mi t rcm 
OR UIIILR IfSIS 

PERFORMED 

8.3-9.5' SAMPLE 'A- 
SEP1989BR0810 

10.3-16.3' SAMPLE */ 

SEP1989BR1016 

12.3-16.3' SAMPLE / 
SEP1989BRl214 

8.95' 
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I d  SAMR f S  rnlLECTFO 
LITHOLOGIC DESCR IF' TON OR (?ltitR FSTS 

-1 
0 

-z c 3  

. 
E 2  
3 83 PERFORMED 

14.3-16.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above; more sand; upper f i n e  t o  
mediun-grained; u e l l  sorted; srrbrwnckd; 
coarsening downward; soft; i ron-staining in  
layers; scattered l ignite--black (N 1/01: wet. 

16.3-18.3' SAMPLE. 
Recovered 2.0/2.08 = 100%. 
16.3-17.2': SANDSTONE: same as above. 
17.2-18.3': SILTY CLAYSTONE: l i g h t  gray (N 7/01: 
(80%) non t o  mediun p las t i c  fines; (20%) very 
fine-grained sand; occasional l i g n i t e  streaks-- 
black (N 1/01: so f t  t o  firm; wet. 

18.3-20.31 SAMPLE. 
Recovered 2.0/2.0' = 100%. 
18.3-19.88: SANDSTONE AND SILTY CLAYSTONE: dark 
yellowish orange (10 YR 6/6); interbedded 
sandstone; (80%); fine-grained sand; well sorted; 
subangular t o  angular; (20%) non t o  low p l a s t i c  
fines; (95%) non t o  mediun p las t i c  fines; (5%) 
very fine-grained sand; weakly consolidated; f i r m  
t o  s t i f f ;  moldable; Yet. 
19.8-20.3': SILTY CLAYSTONE: same as 17.2-18.3.' 

20.3-21.3' SAMPLE. 
Recovered 2.0/1.0' = 200%. 
SILTY SANDSTONE: medim gray (N 5/01 i n  upper 1 
foot t o  dark yellowish orange (10 YR 6/61 i n  lower 
foot; speckled; (80%) very fine-grained sand; wel l  
sorted; subangular t o  angular; (20%) MXI t o  low 
p las t i c  fines; poorly consolidated; so f t  t o  s t i f f ;  
uet. 

14.3' 

16.3-18.3' SAMPLE L..- 
SEP1989BR1618 

16.3-22.3' SAMPLE 
SEP1989BR1622 
SEP1989BR1622D 

20.3-21.3' SAMPLE J' 
SEP1989BR2021 

FIELD BLANKS 
SEP1989BROOZZFB 
SEP1989ER0023FB 
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SAMFI ES rni LEWD 
OR OlHER KSTS 

PERFORMtO 

a 

21.3-22.3' SAMPLE. 
Recovered 2.O/1.Ot = 200%. 
SANDSTONE: same as above; lenses o f  mediun gray (N  
5/0) and ye l lowish orange (10 YR 6/61: iron 
stains; more c l a y  in  yel lowish orange zones (15- 
20%); wet. 

22.3-23.3' SAMPLE. 
Recovered l . O / l . O t  = 100%. 
SANDSTONE: same as above; d r i e r  in sandier 
portions; more c l a y  towards bottom; s o f t  t o  f i r m ;  
u e t  t o  moist. 

23.3-24.3' SAMPLE. 
Recovered l.O/l.Or = 100%. 
SANDSTONE: same as above. 

24.3-25.3' SAMPLE. 
Recovered l . O / l . O t  100%. 
SANDSTONE: same as above; t h i n  iron-stained 
layers; a l i t t l e  d r i e r - - s t i l l  very  moist t o  wet. 

25.3-26.3' SAMPLE. 
Recovered l .OA.0' = 100%. 
SANDSTONE: s i n e  as 21.3-22.3'; Lower 0.5' color  
between l i g h t  brow (5 YR 5/61 and dark yel lowish 
orange (10 YR 6/61; wet. 

26.3-27.3' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDSTONE: same as above; interbedded c l a y  tenses; 
(80%) f ine-grained sandstone; wet 1 sorted; 
subangular; (20%) n m - p l a s t i c  f ines; weakly 
consolidated; ctaystone (7S%)--lou t o  mediun 
p l a s t i c  f ines; (25%) very f ine-gra ined sand; wet. 

27.3-28.3'. SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
SANDSTONE AND CLAYSTONE: same as above; mediun 
gray (N 5/01 t o  dark ye l lowish orange (10 YR 6/6); 
interbedded; very f i ne -g ra ined  sand; more 
claystone towards the bottom; claystone shows 
increasing c l a y  content. 

28.3-29.3' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE AND SANDSTONE: mediun dark gray (N 4 / 0 1  
t o  dark ye l lowish orange (10 YR 6/6);  interbedded; 
more claystone; claystone (85%)--lou t o  mediun 
p l a s t i c  f ines; (15%) very f ine-gra ined sand; 
sandstone i s  same as 26.3-27.3'; we l l  sorted; 
subangular; lenses; f i r m ;  wet. 

22.3-23 -3' SAMPLE *'' 
SEPl989BR2223 

I 



29.3-30.3' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE AND SANDSTONE: same as above; 
interbedded ironstone concretions; lowr 0.5' 
sandstone; dark yellowish orange (10 YR 6 /6 ) ;  
fine-grained; soft; wet. 

30.3-31.3' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYEY SANDSTONE AND SANDSTONE: dark yellowish 
orange (10 YR 6 / 6 ) ;  (70%) fine-grained sand; u e l l  
sorted; shangular; (30%) non t o  low p las t i c  
fines; iron staining; increasing sand u i t h  depth; 
f i r m ;  uet. 

31.3-32.3' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYEY SANDSTONE: moderate brown (5  YR 4/41; 
interbedded; (75%) fine-grained sand; u e l l  sorted; 
subangular; (25%) non t o  d i u n  p las t i c  fines; 
claystone lenses; weakly consolidated; f irm t o  
s t i f f ;  m i s t .  

32.3-33.3' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYEY SANDSTONE: same as above; pale y e l l w i s h  
orange (10 YR 8/6);  claystone--moderate b rom (5 
YR 4/41; interbedded sand lenses are s i l t i e r ;  c lay 
lenses have less sand. 

33.3-34.3' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY S I L T Y  CLAYSTONE: interbedded; same as above; 
(80%) claystone; Low to  mediun p las t i c  fines; 
(30%) non to  mediun p las t i c  fines; (20%) f ine- 
grained sand; u e l l  sorted; subangular; s t i f f ;  
moist. 

34.3-35.3' SAMPLE. 
Recovered l.O/l.Ot = 100%. 
S I L T Y  CLAYSTONE: mediun dark gray (N 4/01; (100%) 
Low t o  mediun p las t i c  fines; s t i f f  t o  very s t i f f ;  
dry. 

35.3-36.3' SAMPLE. 
Recovered l.O/l.Of = 100%. 
S I L T Y  CLAYSTONE: same as above; less s 

Recovered l.O/l.Of = 100%. 
S I L T Y  CLAYSTONE: same as 34.3-35.3';  ( 
m e d i u m  p las t i c  fines; s t i f f .  

36.3-37.3' SAMPLE. 

l t . 



LITHOLOGIC DESCRlPnON 
5 E , '  Q 

8 
0 83 m c  

0 v 

4 0  zg 

Note: 37.3-30.3': D r i l l e d  with center b i t .  No 
sanpte recovered. 

SAMFLFS rni I rcm 

PERFORMED 
(-)R UlHER ItSlS 

TOTAL DEPTH = 38.3' 
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l0TN OEPTH 1FTI: 34.2 GRW ELLVATION IfTl: 5991.41 PROJECT NUIBER: Stf‘21-891R LOG Of BORING KIHBIR: 
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iP : Cloyey Sand ond Grovel - mod. b rom 15 YR 4/41 to I ight 
b r o w  15 YR 6/41. Grovel ooorlv sorted. sub-andor  to 
sub-rounded, quartzose . 1’. 9 .  t b c . g . sbnd,, poor1 y sor t ed, 
sub-on ulor, quortzose. Non to med. plost ic fines, soft, 

40% grovel, 40% s ~ d ,  20% f ines.  
moldob 9 e, normol to ueokly consol. lgp-spl, domp. 

fi SMPLE: Top of  Bedrock ot o p o x .  13.1’ 
Note: 13.7’ to 14. E : Orilled uith center bit. Estimate 
contact 0 1  l u v i u i  ond kopohoeiloroiie formot ion ot 13 8’ 
bosed on dri I I in4 behovi or  

SANETONE: Oork e l  louish groy 110 YR 6/61 to ye1 louish gry 
15 Y hl F g sond, H e l l  sorted, sub-ongulor to ongulor, 
uortzose Non to  med p las t i c  f ines  tiore cloy i n  

!ouer 1 5’, soft, unconsol to Heokly consol Interbedded 
sond 0 5’ thick, occosionol I igni te towords bottom, domp 
75% sond, 25% f ines  

SANIlSTONE: Some os obove. Increasing cloy H i  th depth. 

SILTY SANDSTONE: Si I ty Cloyey Sandstone 
l ight  brmn 15 YR 5/61 to ye1 l o ~ i s h  ray 15 Y 1/21, f .g. 

Non I , , ,  to med. I plostic fines, soft, lo i tnoted iron stoins, 
sand, uel I sorted,, sub-ongulor to su,-rounded, I! quortzose. 

moldable doinp. 
65% smd 25% f ines  



D 
e 
S 
z 
w 
J 

c 
a 

2189811101 

B 



r C K  z w  w >  
0 0  a 0  w w  & a  

37: 
r -  
.r : 
e .  
1 1 1 .  

38- 
m -  
.r : 
e .  
1 1 1 .  

34: 
N .  
.r 1 
E .  
1 1 1 -  

40- 

\ > J  

> u  o w  o c  w z  

6 1  

~n 

0 R.U 

.fl R.0 

^ ^  L L  

1 n 
P n 

0 
f f l  
c 
f f l  

E 
r 
E 
111 

m 
r 
e 
ffl 

I TO = 34 2' 



WELL 
COMPLETION 
INFORMATION 

/& -5 - G 7 A BylDate d-1 09 c . 
ocat lon ROC'& Flats Plant: Solar Ppnds Area W e l l  No. P2Q9389 

~oord in8t .s  N 371381.34 E 21026.45 (RFP) Elevat ion:  Ground ~ u r t a c e  5981.47 ' 
T o t a l  Dopth: W o l l  30.05' TOP o t  ~ a a i n g  5983.39' 

Formation ot  Compiotlon Weathered Sandstone 
Car ing ~ a t o r i a ~  Schedule 40 PVC Casing Diamotor 4 1/2" O . D .  
Scroon Matortmi. Schedule 40 10-slotted PVC Surtace Ca8in  " O.D. 
Dato Ifl8t8llOd 06/07/1989 Approvod B y  d5.?5,4+ c-1 
I l l8tallod B y  R - A -  Chapuis / Si te  ICIanagmr 

Borohole 34-2' 

Goologl8 t 
CEARP M . r u g . r  

Commonts No ccntrzlizcr used. 

4.0' Procective cssing sticic up n 
T o p  o f  Caaing 1..92' 

I 

Surtaco Ca8lng 
Dopth  (ft. 

Borohole 

7 1/4" 
DI8mo t 0 1: 

Dopth  ( f t .1  

B8Ckflll  M8tOrl8l- ? 1/4" Volclay bentonite pellets and slough 



LOG OF BOREHOLE 
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a 

u r n / , ,  -29- t 7 R ( W I O L E / W L L  tJ0. ~209389 

WATER LEVEL ENCOUNlERED None 
Flats Plant: Sdar Ponds Area GROUND SURFACE ELEVATlON 5981.47' 

STATIC 15.24' (09/18/89) 
COORDINATES N37.881.34 €21.026.45 (RFP) 
TOTAL DEPTH 34.2' 

DRILLING COMPANY DRILLING FLUID None 
DATE DRILLED June 7. 1989 

DRllLER R. Sharp HELPER p, Mesa 

CHECKED BY +,& & ~ c m  
DRILLING METHGO H o l l o w e r  Y SIE MANAGER 
LOGGED BY R.A. C b u i s  

GEROGIS r CEARP MANAGER 
COMMEN TS 

SAMPLES COLLECT0 
= =  (L (L LI THOLOGI C DESCRIPTION OR OTHER lES1S 
8 . 8 3  S E  PERFORMED 

'r: 0 

4:- =Eu 

A R T I F I C I A L  F I L L  

0.0-2.2': SAMPLE. 
Recovered 1 . 7 / 2 . 0 8  = 85%. 

GANDY CLAY AND GRAVEL: moderate broun (5 YR 4/4); 
76fX-h g r a v e t g  poor ly  sorted; subrounded t o  

angular; maximun s i z e  6cm; tm>,non t o  mediun 
p l a s t i c  f ines; - f i n e  t o  coarse-grained sand; 
poo r l y  sorted; subrounded; quartzose; s t i f f ;  
ueakly consolidated; A; ( c l  p) d anp. 

k-CS"'o y'x""I, 15*/p w, as"/' &,+ 5 

ROCKY FLATS ALLUVIUM 

NOY CLAY AND GRAVEL: same as above. 

4.2-6 .2 'SAMPLE.  
Recovered 1 . 6 / 2 . 0 '  = 80%. 
CLAYEY SAND AND GRAVEL: moderate broun ( 5  YR 4/41 
t o  gray ish orange p ink ( 5  YR 7 /21:  (6a#s g r a v e q  
poor l y  sorted; subrounded t o  angular;%@Q. f i n e  
t o  coarse-grained sand; poor ly  sorted; subangular 
t o  subrounded; quartzose; CWQnon t o  Lou p l a s t i c  

HNU Background: 0.0 
OVA Background: 0.0 

A L L  readings on cut t ings,  
in  breathing zone on 
core, and in  augers: 0.0; 
unless otheruise noted 
below. 

T R I P  BLANK SAMPLE 
1 6 0 6 0 7 8 9 A  

0.0-3.0' SAMPLE :-- 

SEP2189BR0003 

0 . 0 - 1 . 7 '  SAMPLE 
(VOA's only) 
SEP2189BR0002 

4.2-5 .8 '  SAMPLE 
( v o A ' s  only) 
SEP2189BR0406 

3.0-9.0' SAMPLE ,: 
SEP2189BR0309 

5 PACE I OF 
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E 2  (L LITHOLOGIC DESCRIPTION OH OTHER TESTS 

-2 
'2 

PERFORMED q c 3  z: z 9  mnt 

6.2-8.2' SAMPLE. 
Recovered 1 .3/2.0' = 65%. 
CLAYEY SAND AND GRAVEL: same as above. 

8.2-10.0' SAMPLE. 
Recovered 1.6/1.W = 89%. 
CLAYEY SAND AND GRAVEL: s a m  as above; occasional 
i r o n  s ta ined layers; one rose quartz layer 3cm 
thick. 

10.0-12.2' SAMPLE. 
Recovered 1.8/2.2' = 82%. 
CLAYEY SAND A6 GRAVEL= moderate brown (5 YR 4/41 
t o  l i g h t  broun (5 YR 6/41; ('XXL gravel& poorly 
sorted; subangular t o  subrovded; quartzose;7TQ%b 
f i n e  t o  coarse-grained sand; poorly sorted: 
subangular; quartzose;- non t o  mediun p l a s t i c  
fines; sof t ;  moldable; normal t o  weakly 
consolidated; (gp-sp); danp. www4 w 7 0  *, Ll&F;;-y2j 
12.2-14.2'SAMPLE. 
Recovered 0.0/2.0' OX.  
Note: 13.7-14.2': D r i l l e d  with center b i t .  
Estimate contact a l l w i u n  and Arapahoe/Laramie 
Formation a t  13.8' based on d r i l l i n g  behavior. 

8.2-9.8' SAMPLE 
(VOA'S only) 
SEP2189BR0810 

9.0-11.8' SAMPLE,,, 
SEP2189BR0912 
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WRL NO. P209389 

SAMM.Fc rnll f C K D  
LITHOLOGIC DESCRIPTION OR 01tiER 1ESlS 

'j 0 

2: u =  PERFORMED 
0-1 W Z  

a E 2  =Em 

LOG OF COREHOLE 5 PAGE ,?I Of 

ARAPAHOE/LARAMIE FORMATION 

14.2-16.2' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SANDSTONE: dark yel lowish grey (10 YR 6/61 t o  
yellowish grey ( 5  Y 7/21: (75%) fine-grained sand; 
u e l l  sorted; subengutar t o  angular; quartzose; 
(25%) non t o  medim p las t i c  fines; more clay i n  
lower 1.5'; soft; uwonsolidated t o  ueakly 
consolidated; interbedded sand 0.5' thick; 
occasional l i g n i t e  towards bottom; m. 
16.2-18.2' SAMPLE. 
Recovered 0.9/2.0' = 45%. 
SANDSTONE: same as 14.2-16.2'; increasing clay 
u i  t h  depth. 

18.2-20.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYEY SANDSTONE: l i g h t  brow ( 5  YR 5/6) to  
yellowish grey ( 5 Y 7/21; (65%) fine-grained 
sand; u e l l  sorted; subangular t o  subrounded; 
quartzose; (25%) non t o  mediun p las t i c  fines; 
soft; laminated iron stains; moldable; damp. 

20.2-22.2' SAMPLE. 
S I L T Y  SANDSTONE: l i g h t  brow (5  YR 5/6) t o  
yellowish grey ( 5  Y 7/21; (85%) very fine-grained 
t o  mediun grained sand; well  sorted; subangular; 
quartzose; (15%) normal t o  low p las t i c  fines; iron 
stains; speckled; so f t  t o  f i rm;  ueakly 
consolidated; dry. 

14.2-16.2' SAMPLE 
(VOA'S only) 
SEP2189BR1416 

14.2-20.2' SAMPLE .,, '' 

SEP2189BR1420 

15.24' 

18.2-20.2' SAMPLE 
(VOA'S only) 
SEP2189BR1820 



LOG OF GOREHOLE 

22.2-24.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: l i g h t  brown (5 YR 5/61 t o  pale 
yellowish brow (10 YR 6/21; (85x1 f i n e  t o  medim- 
grained sand; well sorted; subangular t o  
subrounded; quartzose; (15%) non t o  low p las t i c  
fines; s o f t  t o  firm; iron staining; weakly 
consolidated; damp. 

24.2-26.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: same as above; occasional 
l igni te;  black ( W  1/01. 

26.2-28.2' SAMPLE. 
Recovered 2.0/2.0 = 100%. 
SILTY SANDSTONE: same as above: s l i g h t l y  moist. 

28.2.-30.2' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
28.2-28.4': SILTY SANDSTONE: same as above. 
28.4-30.2': CLAYSTONE: pate brown (5 YR 3/2); 
(100%) Lou t o  mediun plast ic;  s t i f f  t o  hard; 
crunbly i n  part; dry. 

PAGE 1 OF ' 
SAMF~ rc rni I rrrrn 

OR UlHLR IESTS 
PERFORMED 

22.2-24.2' SAMPLE 
(VOA'S only1 
SEP21898R2224 
SEP21898R22240 

20.2-26.2' SAMPLE 
SEP2189BR2026 
SEP2189BR2026D 

FIELD BLANK SAMPLE 
SEP2189ER0034FB 



MLL NO. P 2 0 9 3 8 9  LOG OF BOREHOLE PAGE 5 OF 5 

LI THOLOGl C DESCRIPTION 
SAMPI Eli W1.EC:m) 
OR OTHER TESTS 

PERFORMED 
I I I I I 

30.2-32.2' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
CLAYSTONE: same as above; grayish broun (5 YR 3/21 
t o  dusky yellowish b r m  (10 YR 2/21; occasional 
Lignite.  

32.2-34.2' SAMPLE. 
Recovered 1.712.0' = 85%. 
CLAYSTONE: 
l i g n i t i c ;  s i l t i e r  in  part .  

same as above; mediun gray (N 5/6); 

TOTAL DEPTH = 34.2' 
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WELL 
COMPLETION 
INFORMATION 

&I.t 17-77-77 7 & f h  ,/ 
Q A  ByIDate u &-m 
Locat ion Roc& Flats Plant: Solar Ponds Area We11 No. P209489 
C0ordinat.s N 38007.03 E 21531.26 (-UP) Elevation: Ground Sur face  5977.98' 

T O P  o f  Casing 5980.10' T o t a l  Dopth: W e l l  36-25' 

Formatlon o f  Completion Weathered Sandstone 
Caming Yator la l  Schedule 40 PVC Casing Diamoter 4 1/2" O.D. 
Scroon Y a t ~ r l a ~ .  Schedule 40 10-slotced PVC 

~nrntallod B Y  2.T. Treat 

I 0 
Borohola 48*0' 

Surface Casin motor  8 5/8" 0 - D .  

D a t e  ln8tallOfl 05/16 6i 05/17/1989 Approvod B y  &&/M 
Sito'Managor 

CEARP M-r 

- 
Goologl8t 

Comments Set stainless steel centralizer fron 36.03' to 34.76' below nround surface. 

3.0' Protective casing stick up n 

8urt.e. c 

Boro hole 
Dlamotor: 

7 1/4" 

r o l  of S c r j o n  Dopt  

rmlng 

: 15.43' 
17 5 2  
..: .&. 

W o I  T o t a l  



-h2 - 4 - 6  Y ROREI 1OLE/WI:LL NO. P209489 
Flats Plant; Solar Ponds Area GROUNII SURFACE ELEVAlION 5977.98' 

COORDINATES Na.QO7.03 F71231.26 (RFP) 
TOlAL DEPTN 48.0 STATIC 26.43' (09/20/89) 

DRll l lNG COMPANY Bodes Brothers DRILLING FLUID 
DATE DRILLED May 16, 1989 CHECKED BY 4 . O  . u r n  
DRILLING METHOD Hollow Stem Auaer SlE MANAGER 
LOGGED DY J.8. Bergman 

COM M EN TS 

WAm7 LEML ENCOUNTERED 25.0' 

@RII.LER R. Stimp HELPER P. Mesa 

GEOLOGIST CEARP MANAGER 

- 0.0-2.0' SAMPLE. 

- - -  
_ _ -  _ _ -  

2.0-4.0' SAMPLE. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on cut t ings,  
in breath ing zone, on 
core, and in  augers: 0.0; 
unless otheru ise noted 
belou. 

TRIP BLANK SAMPLE 
16051689 

0.0-2.0': Reading on 
Core: 
OVA: 0.2 

0.0-1.2' SAMPLE 
(VOAs on ly)  
SEP22896R0002 

0.0-3 -0 '  SAMPLE 
SEP2289BR0003 

2.0': Reading in  Auger: 
OVA: 2 
- 

3.0-7.4' SAMPLE 
SEP2289BR0307 ' 
4.0-5.2' SAMPLE 
(VOAs only) 
SEP22896R0406 

4.0': Reading i n  Auger: 
OVA: 0.2 

PAGE I OF 7 
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WELL NO. P209489 LOG OF BOREHOLE 

LITHOLOGIC DESCRIF TION 
SAMPl E5 VI LECKD 

OR O I t K R  lESTS 
PERFORMED 

6.0-8.0' SAMPLE. 
ecwered 1.U2.0' = 70%. 

:7-7.4': CLAY: p i n k i s h  g ra  (5 YR 8/1); c a l i c h q  
i g h l y  effervescent with HC& q u a r t z i t e  gravels ,to, 

.O-6.7': SAND AND GRAVEL: 

an; subangular t o  angular; soft;  dry.. ;->'- 

8.0-10.0' SAMPLE. 
Recovered 1.8/2.0r = 90%. I 

Y CLAY: l i g h t  o l i v e  b r o m  (5 Y 5/61; 
35 cm); angular t o  subangular; sof t ;  

. ' ARAPAHOE/LARAMIE FORMATION d- 

YSTONE: l i g h t  gray ( N  7/0); t h i n  
ngers (<  2 cm); abundant caliche; no 

gravels; sandy in  shoe--quartzose; very f i n e -  
grained (3.0-3.5 phi); s i l t y ;  s l i g h t l y  damp./'..<, 

10.0-12.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 

4;~$('10.0-11.2': s- . mediun l i g h t  gray (N 
6/0); abundant ca l iche--ef fervesces ui t h  HCL; 

11.2-12.0': SANDY SILTSTONE: moderate ve l lou ish 
brown (10 YR 5/41; akadan t  cal iche; effervesces 
with HCl; f r iab le ;  dry. 

12.0-14.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
SANDSTONE: moderate brown (5 YR 4/41: f i n e  t o  
mediun-grained; a l t e r n a t i n g  t h i n  beds o f  l i g h t  
gray (N 8/0) and moderate broun ( 5  YR 4/41 laminae 
<1 cm thick; some i ronstone nodules; (20%) s i l t y  
clay; unconsolidated; daw. 

8.0': Reading in  Auger: 
OVA: 2 
- 

8.0-9.8' SAMPLE 
(VOAs on l y )  
SEP2289BR0810 

8.9-12.0' SAMPLE,_, 
SEP2289BR0912 

10.0': Reading i n  Auger: 
OVA: 3 

12.0': Reading i n  Auger: 
OVA: 7.0 
- 

12.0-13.3' SAMPLE 
(VOAs on ly)  
SEP2289BR1214 

12.0 - 13.3 ' SAMPLE,. .*'' 

SEP2289BR1213 



WELL NO. P209489 LOG OF G0F;IEIIOI-E 

14 .O- 16.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
CLAYSTONE AND SANDY SILTSTONE: l i g h t  o l i v e  gray (5 
Y 5/2) claystone u i th  moderate b r o w  (5 YR 4/4) 
s a w  intervals; akrndent white caliche; reacts 
u i th  HCl; laminated (1 an); unconsoLidated; damp. 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: l ight  ol ive gray (5  Y 5/2) with 
aandant zones of &rate br&.<5 YR 6/41; some 
caliche; some clay; very fine-grained t o  mediun- 
grained quartzose sand; iron-stained; 
unconsolidated; damp. 

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: same as above; 

20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: same as above; decreasing sand 
content. 

14.0-15.6' SAMPLE b- 
SEP2289BR1416 

16.0-18.' SAMPLE 
(VOAS only) 
SEP2289BR1618 

16.0-21 .O' SAMPLE ,,., ,- . 

SEP2289BR1621 

20.0-22.0' SAMPLE 
SEP2289BR2022 

Q'.' 



e 

e 

WELL NO. P209489 - LOG OF CORCt-lOLE 

LITHOLOGIC DESCRIPTION 

- 
1 

! 2. 

! 3. 

2 4. 

25 

2E 

2;  

21 

1 

22.0-24.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: l i g h t  o l i ve  gray (5 Y 5/21; f i n e  t o  
medim-grained; ak rden t  iron staining--moderate 
brom (5 YR 4/41: quartzose sand; some s i l t ;  
unconsolidated; f r iable;  loose; danp. 

24.0-26.0' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SANDSTONE: sfme as above; wet a t  25.0' 

26.0-28.0' SAMPLE. 
Recwered 2.0/2.0' = 100%. 
SANDSTONE: l i g h t  o l i ve  gray (5  Y 5/2); heavi ly 
iron-stained; 26.0-26.2'--moderate b rom (5  YR 
4/4); s i l t y  t o  mediun-grained quartzose sand; 
f i n i n g  domward; damp. 

28.0-30.0' SAMPLE. 
Recovered 2.0/2.0' 
SANDSTONE: same as 

= 100%. 
above; danp. 

2 5.0' 

26.43' 



iron streaks; blocky claystone texture; damp. 

9 l/x' 
32.0-36.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

30.0-32.0' SAMPLE. 
Recovered 2.0/2.0' f 100%. 

SANDSTONE: S& as 30.0-31.4'. 

i l .  

34.0-36.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above with few layers (0.1' 
thick) of moderate brown (5  YR 4/41 claystone; 
blocky texture; trace organics--black (N 1/01; 
friable; loose; danp t o  wet. 

,,' / /.' 
-,-/,,, , *. - 

./'//,,./ 
,' ,' 

36.0-38.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
36.0-36.5': SANDSTONE: same as above. 
36.5-36.7': IRONSTONE NWULES: d e r a t e  brown ( 5  
YR 3/4). 
36.7-38.0': SILTSTONE AND SANDSTONE: l i g h t  o l i ve  
gray (5 Y 5/21 with abundant moderate brown (5 YR 
4/61 mottles; some very fine-grained sand in 
vert ical  f racture i n  shoe; fr iable; moderately 
consolidated; weathered; wet. 



-3 

WLL NO. P209489 LOG OF EOREI-!OLE PACE 6 OF 

A5 

38.0-40.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: moderate brown (5  YR 4/4) and l ight  
gray (N 7/0) sandstone with alternating beds of 
clayey sandstone ( 2  t o  5 cm thick); heavy iron- 
staining--moderate b r o m  (5  YR 4 / 4 ) ;  fr iable: 
wtcarrol idated; danp. 

40.0-42.0' SAMPLE. 
Recovered 2.W2.0' = 100%. 
40.0-41.0': SANDSTONE: same as above. 
41.0-42.0'; CLAYSTONE: o l i v e  gray (5 Y 4 / 1 ) ;  
blocky; some si l tstone; some organic fragments-- 
black (N 1/01; consolidated; dry. 

42.0-44.0' SAMPLE. '. < Recovered: 2.0/2.0' = 100%. 
CLAYSTONE: same as above: trace t o  some sand: dry. 

44.0-46.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

..' 



WELL NO. P20-9489 LOG OF BOREHOLE 

46.0-47.0' SAMPLE. 
Recovered 1 . W  .O' = 100%. 
SILTSTONE: l ight  ol ive gray (5 Y 6/1); sane very 
f inegra ined  sand; rouded; sane moderate brown (5 
YR 4/4) stains; abmdant black (N 1/0) organic 
streaks; danp. 

47.0-48.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
47.0-47.51: SILTSTONE: same as above. 
47.5-47.7': SANDSTONE: l ight  o l ive  gray (5 Y 6/11: 
v e y  f ine-grained; s i  l ty;  quartzose; r d e d ;  
friable; unconsolidated; dry. 

TOTAL DEPTH = 48.0' 
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SILTY ClPlYSTONE: light 0 1  ive groy (5 Y 6/11 to med. groy IN 5/01. Troce 
c.9.  to  f.g. uortzose sand., Uottled, dork yelloNish 
arolwe (10 YR \ 161. Very stiff to hord. IOH to hiqh 

losf i c i t  . SmoI I omount o f  coIcoreous moter id,  tlCI 
!ea c t  i ve L o  I careousl . ~omp . 

SILTY CLAYSTONE: Some os above - more cdcoreous moter id,  hord, very 
react ive HCI, domp. 

SILTY CLAYSTONE: Some os above - groding to med. dork gray IN 4/01, dry. 

NO SPSIPLE: NO SAHPLE. 
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WELL 
COMPLETION 
INFORMATION 

W e l l  NO. p.209689 
coordlnatOs N 37546 .03  E 22409.68  (KFP) Elevat ion:  Ground Surface 5 9 6 2 - 6 3 '  
T o t a l  Oopth: W a l l  2 7 . 9 3 '  T o p  o f  Caaing 5964 .43 '  

Formatlon o f  Complet ion Weathered Claystone 
C88lng Yater la l  40 Pvc Casing D iameter  4 1/2" O.D. 
Scroon Matorial. Schedule 40 10-slotted PVC motor 3 518" 0 - D -  
D a t o  Inrtalloql a 5 / 0 3 / 1 9 8 9  Approved B y  

Install.d B Y  K.E .  ?filler 

Boro hole 30 2 ' 

Goologirt  
CEARP Mwugrr 

~~~~~~t~ Set stainless steel centralizer from 2 6 . 3 3 '  to 2 7 . 5 3 '  below ground surface. 

e 
Ground Surface 

Surtaco S o a l -  
klatorlal: -I-- Volcla-\r Orout 

t 

Backf l l l  

3.0' Protective casing stick-up 

Ourtaco C 

-t- 
Borehole 
Dlamotor: 

7 1 / 4 "  

'op o f  Scroon D o p t  

TI 

bslng 

I 
T o t a l  

'r' A Borohole 
I Tota l  DObth 



LOG OF l3OREt--lOLE 
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// /-29-H BOREtiOLE/WELL NO. P209689 
Flats Flant; solar Ponds Area GROUND SURFACE ELEVATiON 5962.63' 

COORDINATES N37S91.03 €22,390.35 (RFP) WATER LEVEL ENCOUNlERED 8.0' 
TOTAL DEPTH 30.2' STATIC 24.67' (09/21/89) 

DRILLING COMPANY l o d e s  Brothers 
OAT€ DRILLED May 3. 1989 CHECKED BY 4fi-W 
DRILLING METHOD Cidlow Stem Auqer 
LOGGED BY K.E. Miller 

COMMENTS 

DRILLER R. Sharp HELPER P. Mesa 
DRILLING FLU10 None 

Y S l g  MANAGER 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 

PERFORMED 

W 
2 a LITHOLOGIC OESCRlPllON OR OTHER TESTS 

u 
1 1  

I W  4 0  
U J  m c  

* a  
E O  ue 

ROCKY FLATS ALLUVIUM 

0.0-2.2' SAMPLE. 
Recovered 1.0/2.2' = 45%. 
0.0-0.4':  SILTY SAND: l i g h t  b r o w  (5 YR 5/61: 
coarse t o  f ine-grained quartzose sand; 
unconsolidated; we l l  sorted; t race gravel; 
subrounded; loose; non-plastic; danp. 
0.4-1.0': CLAYEY GRAVEL: moderate brown (5  YR 
4/41: (30%) gravel; quar tz i te :  subrounded: coarse 

CLAYEY SANDY GRAVEL: pa le  greenish ye l lou  (10 Y 
8/2); mott les of dark yel lowish orange (10 YR 
6/6); coarse t o  f ine-grained gravel; broken; 

p last ic ;  daw.  
quar tz i te  t o  5 cm; h igh HCL reac t i  

t o  fine t o  3 cm; s t i f f ;  tow p l a s t i c i t y ;  t race 
coarse t o  f ine-grained sand; (gc with sand); danp. 

2.2-4.2' SAMPLE. 9- 
W 

Recovered 0.6/2.0' = 30%. 
CLAYEY GRAVEL: same as 0.4  t o  1.0'; more gravel; 
grading t o  moderate b r o m  (5 YR 3 /41;  calcareous 
in  louer p o r t i q ( H C 1  react iv% (gc with sand). 

v 

4.2-6.2' SAMPLE. -- 
Recovered 1.4/2.0' = 70%. 

HNu B a c k g r d :  0.0 
OVA Background: 0.0 

A l l  readings on cutt ings, 
i n  breathing zone, on 
core and i n  augers: 0.0; 
unless otheru ise noted 
below. 

TRIP BLANK SAMPLE 
16050389 

0.0-5.6' SAMPLE 
SEP2489BR0006 

0.0-1.0' SAMPLE 
(VOAS only) 
SEP2489BR0002 

2.2': Reading in  Auger: 
OVA: 1.0 

4.2-5.6' SAMPLE 
( V a s  only)  
SEP2489BR0406 

- 4.2': Readings i n  Auger: 
HNu: 0.2 
OVA: 8.0 

PAGE 1 OF 5 



WELL NO. P209689 - LOG OF EOEEHOLE 

LITHOLOGIC DESCRIP 1ION 

I I 

8.2-10.2' SAMPLE. 

fine-grained quartzose sand; subrounded; trace 
gravel; s t i f f ;  Lou p l a s t i c i t y ;  smell m t  

- - l i g n i t e  black (N 1/01; calcareous zeg reactiv9: ( m d a n p .  

ARAPAHOE/LARAMlE FORMATION 

12.2-14.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SANDY S I L T Y  CLAYSTONE: l i g h t  brown (5 YR 6/41 t o  
l i g h t  o l i v e  gray (5 Y 6/11; coarse t o  fine-grained 
quartzose sand; lenses interbedded; well  sorted; 
highly calcareous cement; H C l  reactive; bluish 
white (5 B 9/11; s t i f f  t o  very s t i f f ;  low t o  high 
plast ic;  wet. 

PAGE OF 5 

SAMF'I FS r q  I rcm 
OR OIHER KSIS 

PERFORMEO 
I 

6.2-12.2' SAMPLE 
SEP2489BR0612 

8.2-8.9' SAMPLE 
( v a s  only) 
SEP24898R0810 

v 8.0' 

12.2-18.2' SAMPLE 
SEP2489ER1218 

12.2-14.2' SAMPLE 
( V a s  only) 
SEP2489BR1214 



14.2-16.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY. S ILTY CLAYSTONE: same as above; Yet. 

16.2-18.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOWE: l i g h t  o l i ve  gray (5 Y 6/11 t o  
mediun gray (N 5/01; mottles o f  dark yel lowish 
orange (10 YR 6/61; consolidated; very s t i f f  t o  
hard; Low t o  high plast ic i ty;  carbonaceous-- 
l i g n i t e  black (N 1/01: small a m m t  calcareous 
nodules; H C l  reactive; trace coarse t o  f ine-  
grained sand; quartz; danp. 

18.2-20.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: same as above. 

20.2-22.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: Light o l i ve  gray (5 Y 6/11; t o  
mediun gray (N 5/01; trace coarse t o  f ine-grained 
quartzose sand; mottled; dark yel lowish orange 
(10 YR 6/61; very s t i f f  t o  hard; low t o  high 
p las t i c i t y ;  small a m t  of calcareous material; 
HCL reactive; damp. 

16.2-18.2' SAMPLE 
(WUS only1 
SEP2489BR1618 

18.2-24.2' SAMPLE 
SEP2489BR1824 

18.0-24.0' FIELD BLANK 

SEP2489BR1824FB 

20.2-22.2' SAMPLE 
(VOAS only) 
SEP2489BR2022 

(WAS only) 



WELL NO. P209689 LOG OF BOREIIOLE 

22.2-24.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYST&: same as above. 

26.2-26.2' ShMPLE. 
Recovered 2.0/2.o1 = 100%. 
SILTY CLAYSTONE: same as above; more calcareous 
materiel; hard; very reactive H C I ;  danp. 

26.2-28.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOWE: sfme as above; grading to medim 
dark gray (N 4/01;  dry. 

28.2-30.2' SAMPLE. 
Recovered 0.0/2.O' = OX.  
Note: No s a m k  due t o  mislatch. 

PAGE 4 OF 5 

SAMPI Fq W1 F ( T I I  
UR OltIFR ICs15 

PERFORMED 

24.2-26.2' SAMPLE 
(WAS only1 
SEP2489BR2426 

24.67' 



TOTAL DEPTH = 30.2’ 
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Lo77.fS J WELL 
COMPLETION 
IN FOR MAT10 N LdP J 

&/-a2 -R7 
Locat ion  Rock< Flats Plant; Solar Ponds Area 
C0ordlnat.g I? 33579.31 E 21538.57 ( u p )  Elevat ion:  Ground Surface 5698.4' 
T o t a l  Dopth: W o l l  22.93' 

W e l l  No. P210089 . 

TOP or  c a s i n g  5900.40' 
Boroho le  28-o' 

Formatton o f  Completion Weathered Claystone 
Casing Mator ia l  Schedule 40 PVc C a r i n g  Dlameter 4 112'' 0 - D .  
Scroon Yat0ria.l. Schedule 40 10-slotted PVC Surface Casing Dlametor 8 5/8" O.D. 

Approved B y  0.10 Instal lo( l  04/25/1989 //A/&j.- 
1nrtali.d B~ K.E. Miller s i t e  Mahagor - 

G o o l o g i r t  
CEAAP Managar 

Comments Set stainless steel centralizer from 21.53' to 22.78' below ground surface 

Ground Surfaca 

7 
Surface Soal .  
Mat 0 r i a  I: 

Volclay grout 

SUff8Ce 
SO81 
Lofvsth (11.1 

t 
Bonton i te  

Longth  (11.1 

Fllter Motorlrl: - 
16-40 Silica 

sand 

3 . 0 '  Protective casing stick-up n 
Top o f  Caning 2.0' 7 p Surfac. c 

Sotohole 
3 lam e t  or: 

7 1/4" 

1 
o p  o f  Scroon Dopt l  

TI 

r l n g  

12.2' 

1 



LOG OF BOREt-iOLE 

h c 
I& 
L. 

a w 
0 

DATE DRII.I.ED Aoril 25. 1989 
DRILLING METt100 Hollow Stem AUQW 
LOGGED BY B.J. PribJ; K.E. Miller 

GEoLOGlST 

ShMPI.ES WLl.ECTn> 

PERFURMED 
I - a  ' 1 W  LITHOLOGIC DESCRIPTION OR O l W R  lESTS 

3 u 
X I  

4CY $a 
(32 m t  E O  

COMMENTS Surface casinq set April 25, 1989 at 

RORRK)LE/WELL NO. P210089 
C 4 W N D  SURFACE ELEVAllON 5898.4' 
WAKR LLKL ENCOUNTERED None 

DRILLER R. Sharp 
DRILLING FLUID None 
CHECKED BY T;m. b r n  

STATlC 16 3' (09/05/89) - 
HWER P. Mesa - 

Y S l f E  MANAGER 

CEARP MANAGER 
23.0' and cemented April 25. 1989 by K.E. Miller. 

TOPSOIL 

3 Y 0.0-2.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. \.J 
0.0-0.4':  S I L T Y  CLAY: dark yel lowish brown (10 YR 
4/21. 

COLLUVIUM 

0 . 4 - 1 . 5 ' :  S I L T Y  CLAY: moderate ye l lowish brown (10 
YR 5 / 4 )  t o  moderate yellow (5 Y 7/6); t race 
gravel; f i r m ;  low p l a s t i c i t y ;  (c l ) ;  damp. 

\ 'J 
.J 2 .0 -4 .0 '  SAMPLE. 

Recovered 1.8/2.0' = 90%. 
S I L T Y  CLAY: moderate yel lowish brown (10 YR 5/4) 
t o  dark ye l lou ish orange (10 YR 4/61; t race 
gravel; coarse t o  f ine-grained sand; i r o n  
staining; s t i f f ;  Low p l a s t i c i t y ;  (c l ) ;  damp. 

3 v 
Q 4.0-6.0' SAMPLE. 

Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAY: same as above; some gravel (20%); 4 t o  
5 cm--rounded t o  subrounded; s t i f f ;  low 
p l a s t i c i t y ;  (c l ) ;  damp. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on cutt ings, 
on core, i n  breathing 
zone and i n  augers: 0.0. 

PAGE 1 OF 4 



L 1  
VMN FS rni I r r r n  

E 2  a LITHOLOGIC DESCR lr TlON OR rtllll It ILSlS 
t 

CL ucj = w  
-1 

0 

PERFORMED 2 50, 5: 

6.0-8.0' SAMPLE. -\ I\/ 
:J Recovered 1.5/2.0' = 75%. 

6.0-7.2': SILTY CLAY: moderate yellowish brown (5 
Y 5/61; dusky yellow (5 Y 6 /4 )  t o  dark yellowish 
orange (10 YR 6/6); trace gravel; rQunded t o  
subengular (2  cm); s t i f f ;  low plast ic i ty;  (cl);  
daap. 

A 

ARAPAHOE/LARAMlE FORUATION 

7.a.gf%lL-: l i g h t  o l i ve  b rom (5  Y 
5/6);  s t i f f ;  low p las t ic i t y ;  eel); damp. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: l i g h t  o l i ve  brown (5  Y 5/6)  t o  
dark yetlowish orange (10 YR 6/61; calcareous 
nodules; s l i gh t  HCL reaction; s t i f f ;  low 
p las t i c i t y ;  damp. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: l i g h t  o l i ve  gray (5  Y 5 / 2 )  t o  
dark yel lowish orange (10 YR 6/61; s t i f f  t o  very 
s t i f f ;  low p las t i c i t y ;  danp. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
S I L T Y  CLAYSTONE: o l i v e  gray (5  Y 4/1) to  o l i ve  
black (5  Y 2/11: fractured; calcareous nodules; 
iron staining; s t i f f  to  very s t i f f ;  low 
p las t i c i t y ;  damp. 



WELL NO. P210089 LOG OF BOREHOLE 
1 1 

Ll THOLOGl C DESCRlPTlON 

16.0-16.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: dark ye l lowish brown (10 YR 6/21 
t o  l i g h t  b r o m i s h  gray (5  YR 6/11; fractured; iron 
staining; s t i f f ;  Lou t o  no p l a s t i c i t y ;  danp. 

16.0-18.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: moderate o l i v e  brown (5 Y 4/41 t o  
o l i v e  gray (5  Y 6/11: fractured; iron staining; 
s t i f f ;  Lou p l a s t i c i t y ;  danp. 

18.0-20.0' SAMPLE. 
Recovered 1.612.0' = 70%. 
18.0-19.0': SILTY CLAYSTONE: same as above. 
19.0-19.6': CLAYEY SILTSTONE: moderate b r w  (5  YR 
3 / 4 )  t o  dark ye l l ou i sh  broun (10 YR 6/61; hard; 
f r i ab le ;  no p l a s t i c i t y ;  s l i g h t l y  damp. 

20.0-22.0' SAMPLE. 
Recovered 0.0/2.0' = OX. 

4 PAGE.-, 

?AMPI. ES pnf 1 F O  
OR UlHER IESlS 

PERFORMED 

16.38' 



WELL NO. P210089 LOG OF EOREHOLE 0 , I  h I I 

LITHOLOGIC OESCRIP I O N  

0 

9 

23 

24. 

25 

Note: 22.0-22.5': D r i l l e d  with center b i t .  ,No 
senple recovery. 

22.5-26.0' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SILTY CLAYSTONE: dark ye l lou ish  broun (10 YR 4/2); 
iron staining; hard; Lou p l a s t i c i t y ;  dry. 

26.0-26.0' SAMPLE. 
Recovered 2.2f2.0' = 110%. 
SILTY CLAYSTiE: dark yel lowish broun (10 YR 4/21 
t o  l i g h t  broun ( 5  YR 5/61 t o  o l i v e  black (5 Y 
2/11; calcareous material; s l i g h t  H C l  reaction; 
t race coarse t o  f ine-grained sand; very s t i f f ;  low 
p l a s t i c i t y ;  s l i g h t l y  darrp. 

26.0-28.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: same as above; o l i v e  black (5 Y 
2/11; t race coarse t o  f ine-gra ined sand; hard; low 
p l a s t i c i t y ;  strong HCL reaction; dry. 

TOTAL DEPTH = 28.0' 

4 OF PAGE 4 

YAMF'LES cni I r c m  
UH O l l K R  1LSIS 

PERFORMED 



WELL 5zp36gqBR 
COMPLETION 
INFORMATION 

@ O A  BylDate d d w  / 5 --2 q- 
Locat lon 
Coordlnatos 37757 - 6 6  E 71 3 0 7 . 1 3  ( P J P  1 Elevation: Ground Sur face  5980.82' 
T o t a l  Dopth: W e l l  3 7 - 1 3 '  T O P  o f  c a s i n g  5982.48'  

Formatlon o f  Comp~ot ion  Weathered Sandstone 
~ a m ~ n g  ~ a t o r i a ~  Schedule 40 PVC Casing ~ i a r n o t e r  4 1/2" O.D. 
Sermon ~ a t o r i a j  Schedule 40 10-slotted PVC Surface Casin  amotor  3 5/8" O.D. 
Dato  Inr ta l lod 05/23/1989 Approvod B Y  a, - 
I n S t a l l ~ d  BY K.E.  lIiller Slto  Managor 

A i c v  FI ats Plant: Solar Pg nds Area W e l l  No. -189 

~ o r o h o ~ e  38 - 6 ' 

Coologist  
CEARP M u u g . 1  

~ ~ ~ ~ . ~ t ~  Set stainless steel centralizer from 3 5 . 4 9 '  to 35.7' below Rround surface. 

Ground Surfacc 

Surfac. Seal, 
Y a t ria I: 

Volclay nrout 
Surt.ce 

t 

Flltor P a c k  

3.0' Protective casing stick up 

th 



TAMPI f': rnl1 f C T l T  

PERFORMED 

LIJ 
t . Cd 

a --A LITHOLOGIC OESCRlPllON Uti (IIHLR IfSTS E 2  =z"d 
zit 

0 

e 

5 _' 

-. 

ARAPAHOE/LARAWIE FORMATION 

14.6-16.6' 7oPof- SAMPL br"t 
Recovered 2.0/2.0f = 100%. 
CLAYEY SANDY SILTSTONE: dusky yel low (5 Y 6/41; 
yellowish gray (5 Y 7/21; mott led;  abundant iron- 
stain; ueathered; interbedded; very sandy and 
clayey in part; very  f ine-grained sand; we l l  
sorted; mostly quartz; consol idated yet  f r iab le ;  
wet. 

16.6-18.6' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SANDY SILTY CLAYSTONE: dark ye l lowish orange (10 
YR 6/61; some yel lowish gray ( 5  Y 7/21; mottled; 
abundant i ron-s ta in  and organic s ta in- -b lack (N 
1/01; very f ine-grained sand; wet L sorted; 
quartzose; mre sandy from 17.8-18.6'; moderate 
p l a s t i c i t y ;  consolidated; d e r a t e l y  hard; moist. 

18.6-20.6' SAMPLE. 
Recovered 2.2/2.0f = 110%. 
SANDY S I L T Y  CLAYSTONE: same as above; more 
interbedded; very weathered and iron-stained; 
trace L ign i te  pieces; moist. 

20.6-22.6' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
20.6-21.4': SILTY SANDSTONE: dark ye l lowish orange 
(10 YR 6/61 and ye l lowish gray (5  Y 7/21; mottled; 
iron-stained; Weathered; very f ine-gra ined sand; 
wel l  sorted; consolidated yet f r iab le ;  Yet. 
21.4-22.1': CLAYSTONE: pa le yel lowish brown (10 YR 
4/21; moderate p l a s t i c i t y ;  d e r a t e l y  hard; wet. 
22.1-22.6': SILTY SANDSTONE: same as 20.6-21.4'; 
interbedded throughout. 

14.6-20.6' SAMPLE 
SEP3089BR1521 

14.6' 

16.6-18.6' SAMPLE 
(VOAs only) 
SEP3089BR1618 

20.6-22.6' SAMPLE 
(VOAs only) 
SEP3089BR2022 

20.6-26.6' SAMPLE 
SEP3089BR2127 



LOG OF GOREHOLE 

- 
l- 

w 
X I  (1 1 
5 s  
a 40 ZE 
n 0-1 mt= 

+ ( 1  

w - 0  

&& /// -2 5 47 BOREHOLL/WEI L NO. P210189 
v Flats P- GROUND SURFACE ELEVATION 5980.87' 

STATIC 9.91' (09/28/89) 
WATER LEVEL ENCOUNTERED 14.6' 

PRILLER R. Sharp HEWER R. brr 

COORDINATES N37.767.66 E21.307.33 (RFP) 
TOlAL DEPTH 38.6' 

DRll.LlNG COMPANY -rq DRII-LING FLUID None 

DRILLING MEMOD ' SITE MANAGER 
LOGGED BY ,IF 

COMMENTS 

O A K  DRILLED 9 CHECKED BY + f l . w F W  

GEOLOGIST E A R P  MANAGER 

SAMPI E5 C.01.1 F.CTED 

FERf ORMED 
LITIiOLOGIC GESCRlPTlON OR OIIIER TESTS 

TOPS01 L 

0.0-2.3' SAMPLE. 
- Recovered 0.3/2.3' = 39%. 
\I SANDY CLAYEY SILT: moderate yel lowish brown (10 YR 

5/4); coarse t o  f ine-grained sand; unsorted; 
subangut ar; 10% gravel - -  f ine-grained pebble; 

vege t a t i on- - roots ; semi conso 1 i dat  ed; 
s t i f f ;  (ml) ;  d ry  t o  s l i g h t l y  moist. 

ROCKY FLATS ALLUVIUM 

, _. abundant 

Ez3v/,;i 2.3-4.6' SAMPLE. 
, Recovered 2.3/2.3' = 100%. 

2.3-4.0': SILTY CLAY: moderate yel lowish brown (10 

p l a s t i c i t y ;  consolidated; sof t ;  moist t o  dry. 
YR 5/4); 10% gravel up t o  3 cm; angular; moderate 

4.0-4.6': SILTY CLAY: dark yel lowish brown (10 YR 
4/21: 15% gravel up t o  4 cm; angular; granite; 
moderately p last ic ;  consolidated; (c l ) ;  moist t o  
wet. 

- - -  3 r--yl///:[ 4.6-6.6' SAMPLE. 
- Recovered 2.0/2.0' = 100%. 

6.6-6.0': SILTY CLAY: moderate reddish brown (10 R 

s t i f f ;  ( c l ) ;  m i s t  t o  dry. 
6.0-6.6': CLAYEY GRAVEL: moderate ye l lowish brown 

u (10 YR 5 / 4 ) ;  gravel up t o  3 cm; angular; mostly 
quartzite; (15%) very f ine-grained sand; ca l i che  

(gc); moist t o  dry. 
.- 

.- 

A l l  readings on cutt ings, 
i n  breathing zone, on 
core, and in  augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB051989A 

0.0-2.3' SAMPLE 
(VOAs only) 
SEP3089ER0002 

0.0-3.0' SAMPLE 
SEP30890003 

3.0-9.0' SAMPLE 
SEP3089ER0309 

4.6-6.6' SAMPLE 
(VOAs only) 
SEP3089ERO606 

PAGE 1 OF E 



y 
Iz 
E 2  

ac3 2 z 2  

a 

Id SAW rs mi I rcm 
C L  LI THOCOGl C DCSCRlFTlON OR OlHtR IESlS 
c n i z  

2 

PERFORMED 

6.6-8.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
6.6-7.0': CLAYEY GRAVEL: moderate brow (5 YR 
4/&)- .- 

I 

I -.- 
7.0-8.6': SANDY CLAYEY GRAVEL: pale yellowish 
brom (10 YR 6/2) t o  very pale orange (10 YR 8/2); 
mottled; sane moderate o l i ve  b rom (5  Y 4/4); 
gravel up t o  4 cm; angular; mostly quartzite; 
coarse t o  f ine-grained sand; unsorted; angular; 
cal iche i n  part; semiconsolidated; (gc); dry t o  
moist. 

8.6-10.6' SAMPLE. 
Recovered 0.8/2.0' = 40%. 
SANDY CLAYEY GRAVEL: same as above; grave up t o  6 

vcm; semiconsolidated t o  unconsolidated; (kJ; dry. 
I 

r 0 - a  - 
10.6-12.6' SAMPLE. J 

Recovered 2.0/2.0' = 100%. 
dusky yellow ( S  Y 6/41; coarse t o  
sand; unsorted; subangular; mostly 

f i n e  gravel; 10% clay i n  part; no t o  
1 ow p las t ic i t y ;  semiconsolidated t o  
unconsolidated; loose t o  firm; moist t o  s l i g h t l y  
wet. 

I- - 

12.6-14.6' SAMPLE. 

GRAVELLY SAND: dusky yellow (5 Y 6/4); coarse to  
fine-grained sand; unsorted; 15% s i l t ;  
unconsolidated; (sw); mostly dry. 

->Recovered 1.0/2.0' = 50%. 

9 

6.6': Reading in  Auger: 
OVA: 110 

8 -6-9.4' SAMPLE 

SEP3089BR0810 
(VOAs only) 

9.0-14.6' SAMPLE 
SEP3089BR0915 

12.6-13.6' SAMPLE 

SEP30898R1214 
(VOAs only) 



h 

o_ 
t 
E 2  
W 

2 8 3  

22.6-24.6' SAMPLE. 
Recovered 2.2/2.0f = 110%. 
CLAYSTONE AND SANDSTONE: l i s h t  b r w  (5 YR 5/6) t o  

.SWPtES C?J.LEClED 

PERFORUEO 
LlTHoCOaC DESCRiPllON OR om KSTS 

Y a x- <a- 
vliz 

l i g h t  o l i v e  gray (5  Y 6/1); mottled-; weathered; 
interbedded; very f ine-grained sandstone (4.0-3.5 
phi); wel l  sorted; quartzose; t ight; clay; 
moderate p las t i c i t y ;  trace organic staining--black 
(N l/O); consolidated; roderately hard; wet. 

26.6-26.6' SAMPLE. 
Recovered 2.W2.0' = 115%. 
24.6-25.9': SILTY CLAYSTONE: dark yellowish orange 
(10 YR 6/61 t o  yellowish gray (5 Y 7/21: mottled; 
alnmdant iron-stains; ve r t i ca l  iron-stained 
fracture between 24.6-25.0'; moderate brown (5 Y 
4/6); moderately hard; moist. 
25.9-26.6': SILTY SANDSTONE: yellowish gray (5 Y 
3/2); very fine-grained sand (4 .0 -3 .5  phi); well  
sorted; quartzose; some interbedded clay; sane 
iron-stains--dark yellowish orange (10 YR 6/6); 
t ight ;  moderately hard yet fr iable; moist. 

26.6-27.6' SAMPLE. 
Recovered 1.7/1.0' = 170%. 
Note: Abundant slough in the core barrel. 
CLAYEY SANDSTONE: t igh t  gray ( W  7/01 t o  dark 
yel lowish orange (10 YR 6/6); mottled; 
interbedded; very fine-grained sand (4.0-3.5 phi); 
wel l  sorted; mostly quartz: very t ight ;  some parts 
very clayey; d e r a t e  p las t i c i t y ;  consolidated; 
moderately soft; uet. 

27.6-28.6' SAMPLE. 
Recovered 0.9/1.0' = 90%. 
SILTY SANDSTONE: Same as above; Less clay; more 
sand and s i l t ;  Lou t o  no p las t i c i t y ;  f r iable.  

28.6-29.6' SAMPLE. 
Recovered 1.111.0' = 110%. 
SANDY CLAYSTONE AND SILTY SANDSTONE: dusky yellow 
(5 Y 6/41 t o  yellowish gray ( 5  Y 7/21: more clayey 
toward top; very fine-grained sand (4.0-3.5 phi); 
mostly quartz; t ight; interbedded u i t h  s i l t ;  
consolidated; moderately soft; wet t o  moist. 

4.6-26.6' SAMPLE 
v a s  only) 
EP3089BR2426 

. 
L 



LOG OF I30REHOLE 

29.6-30.6' SAMPLE. 
Recovered 1.1/1.0' = 110%. 
SANDY CLAYSTONE: dusky yellow ( 5  Y 6 / 4 )  t o  l i g h t  
gray (N 7 / 0 ) ;  very sandy i n  places; very  f ine-  
grained; moderate t o  low p l a s t i c i t y ;  consolidated; 
moderately soft;  uet. 

30.6-31.6' SAMPLE. 
Recovered 1 .3/1.0' = 130%. 
SANDY CLAYSTONE: s a m  as above: roderate 
p l a s t i c i t y ;  very sandy t w a r d  bottom. 

31.6-32.6' SAMPLE. 
Recovered 0.8/1.0' = 80%. 
S I L T Y  SANDSTONE: l i g h t  gray (N 7/01 t o  dusky 
ye l lou ish  orange (10 YR 6/61: mediun-grained sand 
(2.0-1.5 ph i  ); u e l l  sorted; quartzose; subrouded; 
consolidated; soft;  f r iab le ;  uet. 

32.6-33.6' SAMPLE. 
Recovered l . O / l . O '  = 100%. 
S I L T Y  SANDSTONE: same as above. 

33.6-36.6' SAMPLE. 
Recovered 1.1/1.0' = 110%. 
SANDSTONE: dark yel lowish orange (10 YR 6 / 6 ) ;  
mediun-grained sand (2.5-2.0 phi); u e l l  sorted; 
15% s i l t  in  part; some very s i l t y ;  consol idated 
yet  f r iab le ;  uet. 

34.6-35.6' SAMPLE. 
Recovered 0.2/1.0' = 20%. 
SANDSTONE: dark ye l lou ish  orange (10 YR 6/61;  same 
as above. 

35.6-36.6' SAMPLE. 
Recovered 1.7/1 .O' = 170X. 
34.6-35.4 ' :  SANDSTONE: same as above. 
35.4-36.6 ' :  S I L T Y  CLAYSTONE: l i g h t  o l i v e  gray ( 5  Y 
6/11:  t o  dark ye l lou ish  orange (10 YR 6 / 6 ) ;  mediun 
t o  h igh p l a s t i c i t y ;  s t i f f  t o  hard; Yet t o  moist. 

Note: Excess core recovery due t o  r e t r i e v a l  o f  
l o s t  core from previous run. 

36.6-37.6' SAMPLE. 
Recovered 1.8/1.0' = 180%. 
CLAYSTONE: dusky yel low ( 5  Y 6 / 4 ) ;  abwdant i r o n  
s t a i n s - - l i g h t  broun ( 5  YR 5/61; ueathered; 
moderate t o  high p l a s t i c i t y ;  consolidated; 
moderately hard; m i s t .  

PAGE 5 OF 6 
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WELL 
COMPLETION 
INFORMATION 

@ QA By/Date dh&,&?Xvm ~ / 5- -/5 -793 
~ ~ ~ ~ t l ~ ~  Rdcky Flats Plant; Solar Ponds Area w e l l  No. P210289 
C0ordlnat.s N 37577.96 E 22119.26 (rzp) Elevat ion:  Ground Sur face  5967 -03' 
T o t a l  Dopth:  W o l l  22-27' T O P  o f  c a s i n g  5969.19' 

Formatlon o f  Completion Weathered Claystone 
Casing Mater ia l  Schedule 40 PVC cas ing  Diameter  4 1 / 2 "  O . D .  
Scroon ~ a t o r i . 1  Schedule 40 10-slotted PVC 
D 8 t 0  Inst8ll.d b5/15/1989 Approved By 
Installed e Y  K.E. Miller 

Borohols 26*o' 

Surface Co8ing Dlamoter  8 518'' 0 . D .  

GOOlOgl8t 
CEARP M u m g e r  

~~~~~~t~ Set stainless steel centralizer from 20.75' to 22.0' below ground surface. 

~ ~~~ 

3.0' Protective casing stick-up n 
l o p  o f  Casing 2.16 '  t 

ole 
Dopth 



LOG OF BOREHOLE. 

c 
LL. 

X I  5 a LITHOLOGIC DESCRIPTION 
u_ 

+ n  

v 

=Eu Q 4 -  
8 8 3  ZE 

s . b m  h/29-85 - BORMOLE/%ELL NO. P210289 

COORDINAES N37.577.96 F37~119.26 (RW) WATER L E U  ENCOUNTERED None 
TOTAL DEPTH 26.0' STATIC 14.61' (l9/15/89') 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED Mav 15. 1989 CHECKLD BY d,&. / 

DRILLING METHOO Hdlow Stem Auqer 
LOGGED BY K.E. Miller 

v Hots Plant; Sdor Ponds Area GROUND SURFACE ELEVATION 5967.03' 

DRILLER R. Sharp HELPER P. Mesa 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR 07)iER TESTS 

PERFORMED 

COMMENTS 

ROCKY FLATS ALLUVIUM 

- 0.0.2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

I .  
SANDY CLAYEY GRAVEL: gray ish orange (10 YR 7/4) t o  
dusky brown (5 YR 2/2); coarse t o  f ine-gra ined 

; coarse t o  f i n e  gravel; q u a r t z i t e  t o  2 cm; 
some organics; f irm; Lou p l a s t i c i t y  t o  non 

(gc with sand); danp. 

p ?e-- SANDY GRAVELLY CLAY: moderate reddish brown (10 R e c@4/6): coarse gravel; q u a r t z i t e  t o  4 cm; small 
-ab- amount o f  broken calcareous material;  H C l  

reactive; coarse t o  f ine-gra ined sand; quartz; Q - 3  

f i r m ;  mediun p l a s t i c i t y ;  (sc); danp. aa- 
eT 

4.0-6.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SANDY CLAYEY GRAVEL: gray ish orange (10 YR 7/41: 

t o  f i n e  gravel t o  4 cm; broken; coarse t o  
f ine-gra ined sand; loose t o  f i r m ;  non t o  LOU 
p l a s t i c i t y ;  (gc); damp. 

HNu Background: 0.0 
OVA: Background: 0.0 

A l l  readings on cut t ings,  
i n  breath ing zone, on 
core and in  augers: 0.0; 
unless otheru ise noted 
belou. 

TRIP BLANK SAMPLE 
78051589 

0.0-1.7' SAMPLE 
(VOAS Only) 
SEP3189BR0002 

- 0.0': Reading in  Auger: 
OVA: 20.0 

3.0-5.2' SAMPLE 
SEP318BR0306 

4.0-5.2' SAMPLE 
(VOAs only)  
SEP3189BR0406 

, 
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L I J  SAMPI TC rnl1 FcTO 
E E  (L LITHOLOGIC DESCRlPTlON OR OlHEK IESlS -J 

o_ 

PERFORMED u:c3 IW 

g g  $2 

ARAPAHOWLARAMIE FORMATION 

T O P d  
6.6-7.1': SILTY CLAYSTONE: ye l lowish gray (5 Y 
8/1); consolidated; s t i f f ;  h i g h l y  calcareous; 
caliche; HCL reactive; iron-stains--dusky yel low 
(5  Y 6/4); damp. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SlLTY CLAYSTONE: l i g h t  o l i v e  g 
mot t led dark yel lowish orange 

5 Y 6/1); 
. . _  YR 6/61: 

consolidated; high p l a s t i c i t y ;  s t i f f ;  caliche; 
h igh H C l  reaction; some fracturing; daw. 

w 
1 1 0  

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above. 

6.0-8.0' SAMPLE. 
Recovered 1.1/2.of = 55%. 
6.0-6.6': SANDY CLAYEY GRAVEL: same as above. 

6.6-13.0' SAMPLE 
SEP3189BR0713 

8.0- 
( VOA 
SEP3 

, O f  SAMPLE 
X Y )  

BPBR0810 

10.0': Reading 
OVA: 1.0 
- in Auger: 

12.0-14.0' SAMPLE 
SEP3189BR1214 

13.0-19.0' SAMPLE 
SEP3189ER1319 



WELL NO. ~ 7 ~ 7 ~ 9  LOG OF BOREHOLE 

14.0-16.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: grayish orange (10 YR 7/41 t o  
l i g h t  o l i ve  gray ( 5  Y 6/11; stains--dark yetlowish 
orange (10 YR 6/61: consolidated; s t i f f  t o  hard; 
mediun p las t i c i t y ;  catiche nodules; high HCl 
reaction, danp. 

Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; small carbonaceous 
pieces--black (I 1/01: danp. 

16.0-18.0' SAMPLE. 

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as 14.0-16.0'; more l i gn i te ;  
black (N  l / O ) ;  grading t o  o l i ve  gray ( 5  Y 4 / 1 ) .  

20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: o l i ve  gray (5  Y 6/11 t o  l i g h t  
o l i ve  gray (5 Y 5/21; consolidated; s t i f f  t o  hard; 
mediun p las t i c i t y ;  dry. 

PAGE .3 OF 4 

SJMF'lE5 rnl.l.CCm) 
OH OTHER TESTS 

PERFORMED 

14.61' - - 

16.0-18.0' SAMPLE 
(VOAS only) 
SEP3189BR1618 

18.0': Reading in Auger: 
OVA: 1.0 
- 
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PACE 4 OF 

I 
LITHOLOGIC DESCRIT? TlON 

22.0-24.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SILTY CLAYSTONE: same as above; large caliche 
nodule 2 m.; high H C l  reaction, dry. 

24.0-26.0' SAMPLE. 
Recovered 1 3 2 . 0 '  = 65%. 
SILTY CLAYSTONE: l ight  o l ive  gray (5 Y 6/11; iron 
stains--dark yellowish orange (10 YR 6/61; 
consolidated; s t i f f  t o  hard; low t o  mediun 
plasticity; calcareous nodules; H C l  reactive; dry. 

TOTAL DEPTH = 26.0' 
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isphal t 
Gravel - brwrnish black I5 YR 2/11. ,Some sand, sub-aquh" 
to sub-romded, ZP. to 3cm. Sme s i l t . ,  Probobly orti- 
f i c io l  f i l l .  60% grovel, 35% sand, 5% silt. 

Gravel os above. Grovel size increoses,to kn. Slightly 
calcareous. 601 grovel, 351 sod, 51 si I t .  

Cla ey Silty Sand - dork ye1 louish broun 110 YR 4/21 ot 

p los t i c i t  . High orgonics, some roots ot bottom of in- 
terval. 5 om grovel, Hell rounded, to sub-anylor, 2mi to 
lcm. Hod. calcareous., m o d .  reoctive, 
3011 grave I, 35% sand, 15% cloy, 2OX si  It . 

bot r om of interval and ra t t l ed  ye1 louish broun ot top. tlod. 
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iP 1 One 4m. piece of  gravel 

:LAYSTONE lop of Bedrock 
Clo stone - Hottled - m o d  e l  lowish broun 110 YR 5/41, dork 

i o  parent b i d i n g  Trace s i l t  ond v f g scnd 
e l  i owish oran e I10 YR 6/61 wd ye1 louish yay 15 Y 8/11 

)N?Cloy 

NO SMRE NO SAllPLE 

CLAYSTONE: Hottled, nod. ellowish brom,IlO YR 5/41 dork yellowish 
orange (10 YR . b61 ... ond ,. ye1 lowish goy ,I5 ! 7/21. Ueothered. 
No qporent bedding Some v t g swd 

Some os above 208 sand, >80X cloy 

208sOnd, )801cloy 

CLAYSTONE 

CLAYEI Sf~NffiTONE:Color as hove. ,V, f .g ,  sand ~ e l I  sorted, porous, 
Heathered. Bedding not evident. 
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reaction to acidJ $mi h k o l  Color chonge i<center 
11 ht to nod brom due to ueothering ond iron stoining 
Idding not evident 
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LOG OF BOREHOLE 

QA BYDATE {8&- / 2-2 2 -90 
LOCATION R&v flats Rant': ctidnd P r L  Waste Lines 
COOADINATES N36.478.11 €20.628.51 (RFP) 
TOTAL DEPTH 23.0' 

DRILLING COMPANY Bodes B rothers 
DATE DRILLEX) October 16. 1989 
DRIWNG METHOOHdlow Stem Auaer 
L O W  BY C.M. Marzicda 

GEOLOGIST 

I3689 

EARP MANAGER 
COMMENTS 

LITHOLOGIC DESCRIPTION 
SAMPLES COLLECTED 

OR OTHER TESTS 
PERFORMED 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.4/2.0' = 70%. 
0.0-0.3': ASPHALT. 
0.3-2.0': GRAVELLY SANDY CLAY: dusky yel louish 
b r o m  (10 YR 2/2) t o  dusky broun (5 YR 2/21 t o  
moderate b rom (5 YR 3/41: broken gravel fragments 
t o  4 an, subangular, quartzose; mediun t o  coarse- 
grained sand; poorly sorted; very Lou t o  Lou 
p las t ic i t y ;  unconsolidated; damp. 

2.0-4.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAVELLY SANDY CLAY: same as above; u i t h  less than 
1 an c lay  Lenses o l i ve  gray (5 Y 2/21; moist. 

4.0-6.0' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
GRAVELLY SANDY CLAY: same as above; u i t h  broken 
gravel fragments t o  7 cm; quartzose. 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings i n  augers; 
in cuttings; on core a d  
i n  breathing zone: 0.0; 
unless otheruise noted 
belou. 

TRIP BLANK SAMPLE 
TB 101 689A 

0.0-1.4' SAMPLE 
(VOAs only) 
P210890002 

0.0-3.0' SAMPLE 
P210890003 

2.0-3.3' SAMPLE 
(VOAs only) 
PZ10890204 

4.0-4.4, SAMPLE 
(VOAs only) 
P210890406 

3.0-6.5' SAMPLE 
P210890307 
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ROCKY FLATS ALLUVIUM 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

6.0-8.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
GRAVELLY SANDr CLAY: l i g h t  o l i ve  gray (5 Y 5/2) t o  
o l i ve  gray (5 Y 3/2); 1-3 cm gravel fragments, 
shrouded; mediun t o  very coarse-grained sand; 
poorly sorted; interbedded clay lenses, grayish 
o l i ve  (10 Y 4/21 throughout; medim plast ic i ty;  
moist. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

CLAY: o l i v e  gray (5  Y 3/21 t o  l i g h t  o l i ve  
gray (5 Y 5/21; &diemi t o  ,e& coar&-grained 
sand; trace broken gravel fragments to  1 an; 
subengular; poorly sorted t o  moderately poorly 
sorted; interbedded clay lenses throughout, less 
than 1 cm thick; calcareous; medim t o  moderate 
p las t i c i t y ;  organic material throughout (root 
hairs, etc.); very moist. 

10.0-12.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
SANDY CLAY: o l i ve  gray (5  Y 4/1) t o  o l i ve  black ( 5  
Y 2/11: trace broken gravel fragments t o  3 an; 
subangular; iron staining throughout; some iron 
cementation; trace organic material; medim 
plast ic i ty;  f i rm ;  moist. ' 

Note: 12.O-13.Or: D r i l l e d  with center b i t .  No 
sample taken. 

6.0-6.5' SAMPLE 
(VOAS only) 
P210890608 

8.0-10.0' SAMPLE 
(VOAS only) 
PZ10890810 
PZ1089081OD 

10.0-10.5' SAMPLE 
(VOAs only) 
P210891012 

7.0-10.5' SAMPLE 
PZ10890712 
PZ10890712D 

10.47' 
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LOG OF BOREHOLE 

SMlPLES COLLECTED 
UTHOLOGlC DESCRlPllON OR OTHER TESTS 

3 o_ 

83 m i 2  U= PERFORMED 
CL 
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J3.0-15.0' SAMPLE, 
Recovered 2.0/2.0' = 1OOX. 
CLAYSTONE: &skv vellow (5 Y 6/11 t o  l i o h t  o l i ve  
broun (5 Y 5 / 6 i  t o  l i gh t -  ol ive- gray (5 i 512) t o  
o l i ve  gray (5 Y 3/2); ueathcred; iron staining 
throughout; firm; Redim t o  h i& l y  plast ic; 
inclusions o f  hardened claystone; sane root hairs; 
deap t o  m i s t .  

15 .O- 17.0' W L E .  
Recovered 0.U2.O' = 10%. 
CLAYSTONE: s81c as above. 

17.0- 18.0' SAMPLE 
Recwerd 0.4/1.0' = 40%. 
CLAYSTONE: 8811~ as abow. 

18.0-19.0' SAMPLE, 
Recovered l.O/l.O' = 1OOX. 
CLAYSTONE: s~ll as above; with interbedded SILTY 
SANDY CLAYSTONE lenses, leas than 1 an thick; 
modcratcly uell sorted; f i ne  t o  d i m - g r a i n e d  
Sand. 

19.0-20.0' SAMPLE. 
Recowred 0.3/1.0' = 30%. 
CLAYSTONE: s ~ m c  as above. 

20.0-21.0' SAMPLE. 
Recovered l .O/ l .O '  = 1OOX. 
SILTY SANDY CLAYSTONE: yellowish gray (5 Y 7/2) t o  
l i g h t  o l i ve  brown (5 Y 5/61 t o  l i g h t  o l i ve  grey (5 
Y 6/1); h ighly ueathcred; akrdent  iron staining; 
very f ine- t o  fine-grained sand; low t o  medim 
plast ic i ty;  grading t o  sandy claystone. 

13.0-15 -0' SAMPLE 
(VQAS only) 
P210891315 

15.0-15.2' SAMPLE 
(wus only) 
P210891517 

13.0-15.2' SAMPLE 
P210891317 

FIELD BLANK SAMPLE 
PZ10890012FB 
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SAMPLES COLLECTED 

UTHOLOQC DESCRlPlWN OR OTHER lESTS " Y  $" SLd 
8 3  c n i t  -2- PERFORMED 

'4 

21.0-23.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
21.0-22.0': SANDSTOWE: moderate rdlsh brown (10 
R 416); very fine- -to fine-grained sand; iron 
cemented; hard. 

fine-grained sand; moderately well sorted; mediun 
plasticity with claystone inclusions; fiw; danp. 

22.0-23.0': SlLTY CLAYEY WDSTONE; very fine- to 

TOTAL DEPTH = 23.0' 



a 

n 
t 
L L  

LlTHOLOGlC DESCRlPTlON 0 9 F B  Q 
4 -  =Ew 

Y 

E 8 3  

I 

SAMPLES COLLECTED 
of? OTHER TESTS 

PERFCWED 

LOG OF BOREHOLE 

QA BYBATE $ A k w  / 2-2 2 -90 B O R E H O L E ~ ~ L  NO. P213689 
LOCATICBJ Rodw Flats flmt lndnd Process W e  Lhes GROUND SURFACE ELEVAIION 5994.3' 
COORDtNATES N36.478.11 E20, 628.51 (RFP) WATER LEKL MCaMlEfKD None 
TOTAL DEPTH 23.0' STATIC 10.47' (01 /15/90) 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DRILLER 0. Stdes HELPER A. Bodoy 

DATE DRUU) October 16. 1989 CHECKED BY -cfA. L%LKW w 
DRILLING UETHOO Hdlow Stem Auaer Y SI$ MANAGER 

EARP MANAGER 
LOGGED fly C.M. Uarzicda 

GEOLOGIST 

. 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 

0.0-0.3': ASPHALT. 
0.3-2.0': GRAVELLY SANDY CLAY: aSb yellowish 
brown (10 YR 2/21 t o  dusky brown (5 YR 2/2) t o  
moderate b rom (5 YR 3 / 4 ) ;  broken gravel fragments 
t o  4 an, subengular, quartzose; d i m  t o  coarse- 
grained sand; poorly sorted; very low to  LOW 
plast ici ty; wonsol idated; danp. 

Recovered 1.3/2.0' 65%. 
GRAMLLY SANDY CLAY: same as above; u i t h  less than 
1 an clay tenses o l i v e  gray (5 Y 2/21; m i s t .  

4.0-6.0' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
GRAVELLY SANDY CLAY: same as above; wi th broken 
gravel fragments t o  7 an; quertzose. 

Recovered 1.4/2.0' = 70%. 

2.0-4.0' SAMPLE. 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings in augers; 
in  cuttings; on core and 
in  breathing zone: 0.0; 
unless otherwise noted 
below. 

T R I P  BLANK SAMPLE 
TB101689A 

0.0-1.4' SAMPLE 
( v a s  only) 
PZl0890002 

0.0-3.0' SAMPLE 
PZ10890003 

2.0-3.3' SAMPLE 
(VOAs only) 
PZ10890204 

4.0-4.4' SANPLE 
(VOAS only) 
P210890406 

3.0-6. 5' SAMPLE 
P210890307 
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LITHOLOGIC DESCRlPllON 
SAMPLE% CnLLECm) 

OR OTHER lESTS 
PERFORMED 

ROCKY FLATS ALLWlUn 

6.0-8.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
GRAVELLY SANDY CLAY: l i g h t  o l i v e  gray (5 Y 5/21 t o  
o l i v e  gray (5  Y $3/2); 1-3 a0 gravel fragments, 
subrounded; mediun t o  very coarse-grained sand; 
poorly sorted; interbedded clay lenses, grayish 
o l i v e  (10 Y 4/21 throughout; d i m  p l a s t i c i t y ;  
moist. - 
8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = '1ooX. 
SANDY CLAY: o l i v e  gray (5 Y 3/2) t o  l i g h t  o l i v e  
gray (5 Y 5/2); m e d i e  t o  very coarse-grained 
sand; t race  broken gravel fragments t o  1 cm; 
s h n g u l a r ;  poorly sorted t o  moderately poor ly  
sorted; interbedded c lay  lenses throughout, less 
than 1 cm thick; calcareous; medim t o  moderate 
p l a s t i c i t y ;  organic material thrwghout  ( root  
hairs, etc.); very moist. 

10.0-12.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
SANDY CLAY: o l i v e  gray (5 Y 4/11 t o  o l i v e  black (5 
Y 2/1); t race broken gravel fragments t o  3 cm; 
subangular; i r o n  s ta in ing throughout; some i r o n  
cementation; trace organic material; medim 
p l a s t i c i t y ;  firm; moist. 

Note: 12.0-13.0': D r i l l e d  with center bit. N o  
sarrple taken. 

6.0-6.5' SAMPLE 
(VOAs only) 
P210890608 

8.0-10.0' W P L E  
(VOAS only) 
PZ10890810 
PZ1089081OD 

10.0-10.5' SAMPLE 
(VOAs only) 
PZ10891012 

7.0-10.5' SAnPLE 
PZ10890712 
PZ10890712D 

10.47' 
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WEU No. P213689 LOG OF BOREHOLE PAGE 3 OF 4 

ARAPAHOE/LARAMIE fORMAl1ON 

13.0-15.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dusky yellow (5 Y 6/1) t o  l i g h t  o l i v e  
broun ( 5  Y 5/61 t o  light o l i v e  gray (5 Y 5/21 t o  
o t i ve  gray (5  Y 3/21; weathered; iron s ta in ing  
throughout; f i r m ;  mediun t o  h i g h l y  p last ic ;  
inclusions of hardened claystone; sane roo t  hairs; 
daap t o  moist. 

4 

15 -0-17.0' SAMPLE. 
Recovered 0.2/2.0f = 10%. 
CLAYSTOWE: same as above. 

17.0-18.0' SAMPLE. 
Recovered 0.4/1.0' = 40%. 
CUYSTONE: same as above. 

18.0-19.0' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYSTONE: same as above; with interbedded SILTY 
SANDY CLAYSTONE lenses, less than 1 an thick; 
moderately we l l  sorted; f i n e  t o  medim-grained 
sand. 

19.0-20.0' SAMPLE. 
Recovered 0.3/1.0' = 30%. 
CLAYSTONE: same as above. 

20.0-21.0' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
SILTY SANDY CLAYSTONE: yetlowish gray (5 Y 7/21 t o  
l i g h t  o l i v e  brown (5 Y 5/61 t o  l i g h t  o l i v e  gray (5 
Y 6/11; h i g h l y  weathered; abundant iron staining; 
very f ine-  t o  f ine-grained sand; LOW t o  mediun 
p l a s t i c i t y ;  grading t o  sandy claystone. 

13.0-15.0' SAMPLE 
(VOAs only) 
P210891315 

15.0-15.2' SAMPLE 
(VOAS only) 
P210891517 

13.0-15.2' SAUPLE . 
PZ10891317 

I 
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SAMRES f'!NLEClED 
OR UMER lLSlS 

- PERFORMED 

l '  

1 ' '  

21.0-23.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
21.0-22.0': SANDSTONE; mderate reddish broun (10 
R C / 6 ) ;  very fine- to f ine-gre ind sand; iron 
canented; hard. 
22.0-23.0': SILTY CLAYEY SANDSTONE; very fine- to 
fine-grained sand; mderately well sorted; mediun 
p last ic i ty  with claystone inclusions; firm; danp. 

TOTAL DEPTH = 23.0, 



NEW BORING NO. P213689 
PAGE 1 O F  3 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Numberr 10 34 Surface Elevation: 
Location North: .East: Area: 

7) Total Depth: Date: qi&\qr> 3(&1 
Geologist: (& '%Wn L k lche  
Drilling Equip.: Sample Type: 

Company: k-! Project NO.: jPb7 -143 

I. r: 

[I SAMPLE DESCRIPTION 



NEW BORING NO. P213689 

PAGE &OF 2 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: ? Surface Elevation: 
Location - No@: East: Area: 

Geologist: r? 5 - L A  I 
Drilling Equip.: Sample Type: 

[oily 

3 Total Depth: \do  7 - ( 4 3 j  ’ 
Company: fb I: Project No.. 

Date: 7 fa I r0 - 31 719 - 

SAMPLE DESCRIPTION 



NEW BORING NO. P213689 

PAGE L O F A  
s 

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: pz \ o w  Surface Elevation: 

Area: 
Total Depth: # 

Company: f f i ~  Project No.: hl-ILc3I 
Drilling Equip.: Sample Type: 

1 
SAMPLE DESCRIPTION 

!i&m oc 
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c Grovel l y Cloyey Sond - some os obove 

Gravelly Sod Cloy - l ight  0 1  ive groy 15 YR 5/21, non- 
s t r o t i f i e d .  roce to some f .0 .  to  C.Q.  sond. Troce f 1: 

guortzose 1 cm. to 2 cm. groiels, mod., t o  ne1 I sorted, 
s u b - r w d d  t o  sub-mwlor. tled. p las t i c i t y ,  domp. \ 

lIITY BAYSTONE l o p  o f  Bedrock 
Son4 Silty Cloystone - dusky yelloH 15 Y 6/41 I n t e r n i t -  
tent  troces f Q Quartzose sond, n e l l  sorted firm, 
plostic, moist'to b e t .  

JLTY CLAYSTONE: Some os obove HI th dusky ye1 IOH 15 [ 6/41 to  I I jht 0 1  ive 
b r o m  I5 Y 4/41, mottled, non-strot i f ied.  
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2.6' Protective casing stick up - 
T O O  O f  Ca88n9 1.76' . 

Sortram 608b 
Y m a r  rm t: 

16-40 Silica 

fot.1 ooott l  

aacat i i i  ~a torb . i /  1/4" Volclay bentonite pellets and slough 
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LOG OF BOREHOLE. 

n c 
L L  
v 

!2 

OA B Y / D A T E $ ~ .  / 2 - 2 1 - 9 0  
LOCATION Rocky flats Plant 
COORDINATES L 
TOTAL D E P T H 2  

SAMRES COLLECTED 

PERFORMED 
UTHOLoGlC DESCRIPTION OR OTHER TESTS 

Y u 
a- z W  

Q I I  + a -  

83 SE 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED September 26-27, 1989 
DRILLING MElHOO Hdlow Stem Auqer 
LOGGED BY T.A Lutherer 

GEOLOGIST 

rothers 
26-27, 1989 

dlow Stem Auoer 
r 

GEOLOGIST 
COMMENTS 

BORMOLE/WELL NO. P214689 
GROUND SURFACE ELEVATlON 6004.0' 
WATER LEWL ENCOUNTERED 220' 

STATIC 10.56' (01 /15/90) 
ORlUER KPeker HELPER 7. Merritt 
DRILLING FLUID Nme 
CHECKED BY 46. &- 

v SI$ MANAGER 

CEARP MANAGER 

SAND: pa le ye l l ou i sh  
' ye l l ow ish  brown (10 YR 

s i l t ;  poor ly  sorted; 
f i n e -  t o  coarse-grained 

tzose; s t i f f ;  dry. 

ROCKY FLATS ALLUVIUM 

0.7-1.6': SANDY GRAVELLY CLAY: moderate brown ( 5  
YR 3/4) t o  dusky brown ( 5  Y R  2/21; same as above; 
medium t o  Lou p l a s t i c i t y ;  very s t i f f ;  gravel 1-8 
cm t o  cobbles; s l i g h t  calcareous; moist. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
2.0-3.2': GRAVELLY CLAYEY SAND: same as above; Lou 
t o  no p l a s t i c i t y ;  dense; i r o n  oxide staining. 
3.2-4.0': SANDY CLAY: l i g h t  o l i v e  brown (5  Y 5/6) 
t o  moderate brown ( 5  YR 3/4); nonst rat i f ied;  
medium- t o  very coarse-grained sand; calcareous; 
i r o n  oxide s ta in ing;  medium p l a s t i c i t y ;  dry. 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

A p4 .0 -5 .2 ' :  CLAYEY SANDY GRAVEL: same as 2.0-3.2': 
grayish orange (10 YR 7/4) t o  moderate ye l lowish 
brown (10 YR 5/41. 
5.2-6.0': GRAVELLY SANDY CLAY: moderate ye l lowish 
brown (5 YR 4/4) t o  l i g h t  o l i v e  brown (5 YR 4 / 4 1 ;  
non s t r a t i f i e d ;  f i n e  t o  coarse-grained sand; 3 cm 
t o  9 cm gravels grading t o  cobbles; medium 

T 

p l a s t i c i t y ;  damp. 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on cut t ings,  
i n  breathing zone, on 
core and i n  augers: 0.0. 
unless otherwise noted 
belou 

TRIP BLANK SAMPLE 
780926898 

0.0-1.6' SAMPLE 
(VOAs only)  
P242890002 

2.0-4.0' SAMPLE 
(VOAs only) 
P242890204 

0.0-3.0' SAMPLE,. 
P242890003 

3.0-6.0' SAMPLE ' 
P242890306 - '  



WELL NO. P214689 LOG OF BOREHOLE 

I 

I 

10.0-12.0' SAMPLE. 

I 

0 

6.0-8.0' W L E .  
Recovered 1.0/2.0 = 80%. 
GRAVELLY CLAYEY SAND: pale o l i v e  (10 YR 6/21 to 

f in-  to coarse-grained sand, granitic, laoderately 
t o  poorly sorted, srrbenguler t o  srrbrouded; 
gravels 2 ea to cobbles; medim t o  Lou plasticity; 
poorly cemented; s t i f f ;  dry. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
GRAVELLY CLAYEY S A W :  9- 6.0-8.0'; Light 
b m  (5 YR 5/6) t o  moderate brown (5 YR 3/41; 
moist. 

Ruovcred 2.0/2,0; = 100%. 
GRAVELLY CLAYEY SAND: same 
plasticity; dmp. 

12.0-14.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
GRAVELLY CLAYEY SAND: same 
grayish yellow (5 YR 8/4). 

as 

as 

8.0-10.0'; medim 

10.0-12.0'; with 

PAGE 7 OF 4 

SAMPLES COLI EClFD 
OR OTHER TESlS 

PERFORMED 

4.0-6.0' W L E  
( m a  only) 
P242890406 

6.0-8.0' WPLE , 

( W S  only) 
P242890608 

6.0-7.0' SAMPLE , / 
P242890608 W" 

8.0-10.0' SAMPLE 
(VOAS only) 
P242890810 

8.0-12.0' SAMPLE .. .-' 
P242890812 >/' 

10.0-12.0' SAMPLE >,' 

P242891012 ,. 
/' 

12.0-16.0' SMPLE 
P262891216 

12.0-13.8' SAMPLE 
( W A S  only) 
P242891214 

10.56' 



I .  

1 

& 

WLL NO. PA4689 

SAMPLES COLLECTED 

PERFORMED 
UTHOLWC DESCRIPTION OR OMER TESlS " Y  

u v  X W  
E E  

!5!3 SE 

LOG OF BOREHOLE PAGE 4 O F 4  

ARAPAHOE/LARAMIE FORMATION 

22.0-24.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY SILTY CLAYSTONE: dusky yellow (5 Y 6/4); 
intermittent traces fine-grained quartzose sand; 
well sorted; firm; plastic; moist to wet. 

24.0-26.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as 22.0-24.0': with dusky 
yellow (5 Y 6/4) to light olive brown (5 Y 4/41; 
mottled; nonstretified. 

TOTAL DEPTH - 26.0' 

22.0-26.0' SAMPLE 
P242092226 

7 220' 

22.0-24.0' SAMPLE 
(VOAS only) 
P242092224 

24.0-26.0' SAMPLE 
(VOAS only) 
P242892426 

FIELD BLANK SAMPLE 
PZ42890026FB 
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16.0-18.0' SAMPLE, 
1.U2.0' = 90%. 

GRAVELLY CLAYEY W :  8- as 14.0-16.0'; with 
&rate reddish bcon (10 YR U6). 

18.0-20.0' SAMPLE. 

GRAVELLY CLAYEY SAND: 8- as 16.0-18.0'. 
18.6-19.0': SAWDY CLAY: pale yellowish droun (10 
YR 6/2); m t r a t i f i e d ;  trace t o  sane f ine- t o  
coarse-grained sand; quartzose; subrouded t o  
srrbsngular; d i m  plasticity; firm; demp. 
19.0-20.0': GRAVELLY CLAYEY SAND: smne as 16.0- 

20.0-22.0' SAMPLE, 
Recovered 2.0/2.0f 1ooX. 

'(5 YR 5/2): m t r a t i f i e d :  trace t o  same fine- t o  

SAMM F? mt.t.Ecm 
2 Q UMOLOGlC DESCRIPTION OR OMER IESlS 
0 Y 

PERFORMED uC3 
g q  Z E  

coarse-grained sand; t r i c e  grertzose 1-2 cn 
gravels; moderately t o  well sorted, shrouded t o  
sthnguler; med ia  plast ic i ty;  danp. 

14.0-16.0' SAMPLE 
(WAS only) 
P242891416 

16 .O-20.0' SAMPLE c//' 
P242891620 
P2428916200 

20.0-22.0' SAMPLE I-.-" 
P242892022 

16.0-17.8' SAMPLE 
( M A S  only) 
P242891618 

18.0-20.0' SAMPLE 
( M A S  only) 
P242891820 
P2428918200 

20.0-22.0' SAMPLE 
WoAS only) 
P242892022 
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WELL 
COMPLETION 

I INFORMATION 

T O O  O f  c88InQ 5987.55' 
- 

- , 

0 

2.75' Protective casing stick up 

Sortmar 6emb 
M I t O V 4 a l :  

16-40 Silica 

Flltor emak 

1 0 8 . 1  0 0 0 t h  

L.n.8k ((1.1 



LOG OF BOREHOLE 

OA BYDATE -p?/ / / - 7 z  -H BOREHOLE/U€LL NO. P218089 
LOCATION Rocky f lats Plant; Ctipind Rocem M e  h GROUND SURFACE ELNAnON 
COORDlNA IES WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 16.0' STAllC 

DRILLER K. Parker HELPER L. Peltier 
DRILLING COUPANY Bodff Brothers DRILLING FLUID None 
DATE D R I L W W  CHECKED BY +A M / x / n  1 - - -  
DRILLING LIElHOO Hdlow Stem Auaer u SICMANAGER 
LOGGED BY S. P. Cowenter 

GEOLOGIST EARP MANAGER 
COUUENTS 

~&m" FLATS ALLWIW 

0.0-2.0' SAMPLE. 
.kcovered 1.2/2.0' = 60%. 
GRAVELLY CLAYEY SAND: moderate broun (5 YR 4/4) 
dark yellowish brown (10 YR 4/2); mnst ra t i f ied ;  
f ine- t o  very coarse-grained sand; 1 t o  8 an 
gravels; poor. sorting;, srrbrovded; Wrtzose;  low 
p las t ic i t y ;  medim dense; moist. 

2.0-4.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAVELLY SANDY CLAY: moderate brown (5 YR 4/41 
moderate yellowish bron (10 YR 5/41; 
narstrat i f ied; fine- t o  very coarse-grained sand; 
1 t o  8 an gravels t o  cobbles; poor sorting; 
srrbrovded; quertzose; Lou p las t i c i t y ;  very s t i f f ;  
danp. 

Recovered 1.1/2.0* - 55%. 
.4.0-4.6': GRAVELLY SANDY CLAY: s-' as above. 

v . 6 - 5 . 1 ' :  CLAY: l i g h t  o l i v e  gray (5 Y 6/1); 
stained dark yellowish orange (10 YR 6/61; 
m t r a t i f i e d ;  sane f ine-  t o  very coarse-grained 
sand; some gravel; trace s i l t ;  poor sorting; 
srrbranded; quertzosc; low t o  medim plas t ic i t y ;  
calcareous; i r on  staining; very s t i f f ;  moist. 

4.0-6.0' SAMPLE. 

. . .  . . . . _  . . . .  . .  . . . .  

HNu backgrovd: 0.0. 

A l l  reedings i n  breathing 
zone; on core; on . 
cuttings; gnd i n  a-ugers; . 
0.0; u l less  otherwise . 
'noted below.. 

T R I P  BLANK SAMPLE: 
181101898 

0.0-3.0' SAMPLE 
OP03890003 

2.0-3.3' SAMPLE 
( W S  only) 
0903890204 

4.0-5.1 ' SAMPLE 
(WAS only) 
OPO3890406 

3.0-5.1 ' SAMPLE 
op03890306 

PAGE 1 OF 3 1eoBgOU 
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WELL NO. P218089 LOG OF CORCI-.IOI-E 

ARAPAHM/LARAMIE FORMATION 

6.0-8.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: pale yel lowish brow (10 YR 6/21 l i g h t  
o l i v e  gray (5 Y 6/11: blocky; nons t ra t i f i ed ;  t race  
very f ine-grained sand; t race s i l t ;  mediun t o  h igh  
p las t i c ;  calcareous deposits; i r o n  s t a i n i n g  
throughout: very weathered; f irm t o  mediun hard; 
m i s t .  

8.0- 10.0' 'SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; decrea'sing a&t. o f  
ca lcareous .material ; .trace dendrites. .. . .  . 

.. . . .  
10.0-12.0' SAMPLE. .. 
Recovered. 2.0/2.0' = 100%. 
.SILTY, 'CLAYSTONE: mediun 1igh.t gray ' ( N  6 / 0 ) ;  
blocky; nonst rat i f ied;  . t race  t o  sc+ very .f ine-. 

' g ra ined  s&d; .medim plast ic i ty ; '  jran s t a i n i n g  a t  : 
10.0-10.6': hard; moist. 

12.0-14.0' SAMPLE..' . ' 

Recovered 2.0/2.0' = 100%. 
12.0-12.4': SILTY CLAYSTONE: same as above, 
increased iron staining. 
12.4-13.0': S I L T Y  TO CLAYEY SANDSTONE: l i g h t  gray 
(E( 7/0); very f ine-grained sand; u e l l  sorted; 
rounded; quartzose: mediun t o  nonplastic; mediun; 
hard; moist. 
13.0-34.0': SILTY CLAYSTONE: same as above. 

. .  . . '  . . .  . . .. 

PAGE 3 OF 3 

6.0-8.0' SAMPLE 
(WAS only)  
OP03890608 

8.0-10.0' SAMPLE 
(WAS only)  
OP03890810 

6.0-10.0' SAMPLE 
OP03890610 

. .. . _ .  



WELL NO. P218089 LOG OF BORCHOLE PAGE .3 OF 3 

w 
E E  Q LITHOLOGIC DESCRIPTION 

4 -  =Ew B E O  uo- 
0 CIA mz 

-J 
0 SAMT'I FS rnt I r c m  

OR Ol t i LR  TLSTS 
PERFORMED 

. r  

. . .  
. .  

I - - -  - -  
15 

- . -  

1.6 I---- 

- .  

16.0-16.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: mediun l i g h t  gray (N 6/01 l i g h t  o l i v e  
gray (5 Y 5/2); blocky; nonstratif ied; trace sand; 
trace s i l t :  mediun t o  high p las t ic i ty ;  ueathered; 
trace calcareous; i ron  ~ staining; 
m i s t .  

TOTAL DEPTH = 16.0' 

, .  

. .  
. .  
. .  , .  

. . .  
... . .  

. .  . .  . . . .  

medim hard; 

. .  . - '  

.. . 
. .  

. .  
. .  . . .  . 

. .  . .  
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WELL 
COMPLETION 

W o l l  Wo. P219189 ~ o e a t ( o n  #ockv Flats Plant: B l r l ~  774 Area 
Coororna8.r bl 38239-99 E 2 0907.67 (RFP)  EboVa800n: Ground Suriaee 5941.2' 
Tota l  000th: WOLL 1 2 - 7 7 '  T O O  of  caring 5943.15' 

Boron06e 21 ' - 

- p Y -  
Set stainless steel centralizer from 12.75' to 11.53' below ground surface. 

,-, 2.7' Protective casing stick up 

too o f  Caaonq 1.95' . 

I 
Backt i l l  wacorrai: 1/4" Volclav bentonite pellets; slough 
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LOG OF BOREHO 

SAMPLES COLLECTED 

PERFORMED 

W 
J S E  a UMOLOGlC DESCRlPllON OR OTHER TESTS 

u 
4 -  I" 
5 2  SE 

- E- 

QA BYBATE f.&&h /7  -22-40 
LOCATION 
COORDlNATES N38.239.99 €20.907.67 (RFP) 
TOTAL DEPTH 21.0' 

DRILLING COMPANY -Bodes bot 

Rocky flats Rant: oripind Recess Waste Lbm 
BORMOLEHL NO. P219189 
GROUND SURFACE ELEVATlON 5941.2' 
WATER LEVEL ENCOUNTERED None 

DRILLER T. Mertitt HELWi K. Parker 
DRILLING FLU0 None 
CHECKED BY 44 /ez dM/ 

STATIC None (01 /17/90) 

Y G A N A G E R  

EARP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.0/2.0' = 50%: 
GRAMLLY SAND: dark yellowish b r a  (10 YR 4/2): 
unconsolidated; some- s i l t  t o  20%; angular t b  
slrbrounded; granit ic; coarse gravel t o  10 cm; 
f ine- t o  coarse-grained; poorly sorted; 
subangular; quartzose sand. 

/ 
J 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAY: grayish orange (10 YR 7/61; massive; 
some sand t o  20%; s i l t  t o  25%; trace gravel; trace 
iron staining; low t o  high p las t i c i t y ;  no HCL 

2/2) with depth; dry t o  danp. 

& L 

reactions; grades t o  dusky ish  b r o w  (10 YR 

4.0-6.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
4.0-5.6': SILTY CLAY: same as above; becoming 
predwinant ly medium gray (N 5/01. 
5.6-5.8': GRAVELLY CLAY: dark yellowish b r o w  (10 
YR 2/2); coarse gravel; granit ic; high p las t i c i t y ;  
no HCL reactions; damp. 

HNu Background: 0.0 

A l l  readings in breathing 
zone, on core, on , 
cuttings, and i n  augers: 
0.0; unless otherwise 
noted belou. 

TRIP BLANK SAMPLE 
TB113089B 

0.0-1.0' SAMPLE 
(VOAs only) 
P2191890002 

/ 0.0-3.0' SAMPLE 
P2191890003 

2.0-4.0' SAMPLE 
(VOAs only) 
P2191890204 

3.0-6.6' SAMPLE ,/ 
P2191890307 
P2191890307D 

4.0-5.8' SAMPLE 
(VOAs only) 
P2191890406 
P21918904060 



I 

W NO. P219189 LOG OF BOREHOLE 

UTHOLWC DESCRIPTION 
0 

PAGE 3 OF-, 

SAMPI-ES COLLECm) 
OR OTHER lESlS 

PERFORMED 

-.-. 6.0-8.0' SAMPLE. J 
GV 

I/ 
v" 

- - -  
Recovered 0.6/2.0' = 30%. 
CLAY: d r a t e  yel louish brom (10 YR 5 / 4 ) ;  - hapogeneous; trace gravel; trace s i l t ;  soft; high 
p las t i c i t y ;  no HCL reactions; demp 

Recovered 0.9/2.0' = 45%. - - -  CLAY: dark yel louish brown (10 YR 4/21; 
h a n o g y ;  sane s i l t  t o  20%; soft; high 
p las t i c i t y ;  no H C l  reactions; danp., 

-.-. - - -  

- 8.0- 10 .Of SAMPLE. - - -  

,- 
4 
w 10.0-12.0' SAMPLE. 

Recovered 1.0/2.0' = 50%. 
10.0-11.0': Disturbed sample (clay) due t o  rock in 
sarpler. 

ARAPAHOE/LARAMIE FORMATION 

Note: Bedrock contact picked on the basis of 
d r i l l i n g  behavior and cuttings. 
11.0-12.0': CLAYSTONE: medim gray (N 5/0); some 
s i l t  t o  20%; trace iron staining; high plast ic i ty;  
no HCL reaction; damp. 

12.0-14.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

6.0-6.6' SAMPLE 
(VOAS only) 
P2191890608 

FIELD BLANK SAMPLE 
P2191890007FB 

/ 
7.0-11.0' SAMPLE / 
P2191890711 

8.0-8.9' SAMPLE 
( V a s  only) 
P2191890810 

/- 

I/ 11.0-14.4' SAMPLE 
P2191891116 

10.0-11 .O' SAMPLE 
( V a s  only) 
P2191891012 



E v 

B 
16.0-16.0' SAMPLE, 
Recovered 0.4/2.08 = 20%. 
CLAYSTOWE: smne as above. 

SAMPLES COLLECTED 
OR UMER lLSlS 

PERFORMED 
UMOLOGlC DESCRIPTION 5 u 

E E  +J U c l  < c L  $39 mc 

Note: 16.0-17.0': D r i l l e d  wi th center b i t .  No 
s a p 1  e taken. 

1 7.0- 19.0' SAMPLE. 
Recovered 2.0/2.08 = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 4/11; 
hanogeneas; s i l t  t o  35%; some grading t o  clayey 
si l tstone; decreasing s i l t  wi th depth; trace iron 
staining; moderate t o  high plast ic i ty;  no HCL 
reactions; denp. 

19.0-21.0' SAMPLE. 
Recovered 2.0/2.08 = 100%. 
SILTY CLAYSTONE: l i g h t  bromish grav (5 YR 6/11 t o  
bromish gay (5 YR 4/11; mott led with l i g h t  brown 
(5 YR 5/61; iron staining; s i l t  t o  35% increasing 
with depth; some grading t o  clayey siltstone; 
soft; some moderately hard; moderate t o  Low 
p las t ic i t y ;  no H C l  reactions; danp. 

TOTAL DEPTH = 21.0' 

~~~~~ - 

14.0-14.4' SAMPLE 
(VOAS only) 
P2191891616 
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!%‘I1416 

WE 
aMIH 
SIZE 

il R.U 

80 R.0 

JI R.1 

.m RI 

1.m R. 

SC Grovel ly Cloyey Sond - same os 8 0’ to 10 0’ ot times 
groding to Grovel l y  S ~ d y  Cloy 

I 
( 

f 

( 

< 
I 

I 

C l  Sondy Cloy - I ight 0 1  ive groy 15 Y 6/41, non-strat if led 

Trace 2 cm to 4 cm ovels Retior ed Cloystone tied 

Grovel ly Si I ty Sond - mod red 15 R 5/41 to med orange 
ink (5 YR 8/41, non-strat i f ied V f 

Si I ty, trace cloy 
Smdy Cloy - some os 12 0’ to 12 7’ 

/ f g to c g quortzose sand Sub-o u lo r  t o  sub-rounded 
c ? 
/ 

to lightly plostic, s Y i f f Oomp to dry, 

!ut~-ongulor t o  sub-rounded 2 cm to 4 cm grovels 
to c g sond 

Gravelly Silty Sond -some os E ? ’  to 12 9’ 
Grovel l y  Sandy Silt - light brom 15 YR 5/61 to light brown 
I5 M1 6/41, non-strot i f ied f g to  c g quortzose sond 
Sub-ongulor t o  sub-rounded 2 CR to 4 cm broken qurtzose 

Rewrked Cloystone - some os 12 9’ to 13 6’ 

I1 

7 - grovels Trace cloy tled s t i f f ,  dry 
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Commmn8~ Set stainless steel centralizer from 19.76' to 18.55' below ground surface. 

2.60' Protective casing stick up 

Sortmar Sorb 
Y 8 0 rmt: 

o~mmrrmr: 

W o l l  To8.l 

Flator  P a 8 k  
L O n W t R  (ft.1 

B.c+fllt ~ a t a r i a t : ~  1/4" VOlClaY bentonite pellets and slough 
and silica sand 

l tk 



LOG OF BOREHOLE. 

DRILLING COMPANY Bodes Brothers 
DATE D R U I D  October 12. 1989 
DRILLING METHOO Hdlow Stem Auger 
LOGGED BY T.A. Lutherer 

GEOLOGIST 

BORMOLE/WELL NO. F114189 
GROUND SURFACE ELEVAIWN 6010.6' 
WATER LEVEL ENCOUNTERED None 

STATIC 8.71' (01/18/90) 
DRII.LER K. Parker HELPER T. Merritt 
DRILLING FLUID None 
CHECKED BY d6& c d d  

fY Slfi  MANAGER 

E A R P  MANAGER 
COMMENTS 

LITHOLOGIC OESCRlPllON 
SAMPLES COLLECTED 

OR OTI.II:R TESTS 
PERF.ORMED 

0.0-2.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
0.0-0.7': GRAVELLY SANDY CLAY: dusky brom (5 YR 
2/2); m t r a t i f  ied; f ine-  t o  coarse-grained 
quartzose sand; subangular t o  subrounded; 2-4 an 
broken quartzose gravels; trace t o  some s i l t ;  
t i f f ;  non-low p las t i c i t y ;  clay. 
.7-1.3': GRAVELLY CLAYEY SAND: Same 8s 0.0-0.7' 
i t h  trace s i l t .  

2.0-4.0' SAMPLE. 
Recovered 0.0/2.0' = OX. 

ROCKY FLATS ALLUVIUM 

4.0-6.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
GRAVELLY SANDY CLAY: l i g h t  brown ( 5  YR 6/4) t o  
grayish orange (10 YR 7/4); mottled; f ine- t o  
coarse-grained quartzose sand; 0.5-6.0 cm rounded 
quartzose gravels; some cobbles; caliche; s l i gh t  
t o  moderate calcareous reaction; Lou t o  mediun 
p las t i c i t y ;  damp. 

' .a.= 

HNu Background: 0.0 
OVA Background: 0.0 

A l l  readings on cuttings, 
in breathing zone, on . 
core, in augers: 0.0 
unless otherwise noted 
belou. 

TRIP BLANK SAMPLE 
TB101289B 

0.0-1.3' SAMPLE 
(VOAs only) 
~z24a90002 

0.0-2.0' SAMPLE 
PZ24890003 

4.0-5.6 '  SAMPLE 
(VOAs only) 
PZ24890406 

4 . 0 -  7.8' SAMPLE 
pz2489040a 

P22Wappi 
PAGE 1 OF 4 
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WEU NO. P414189 LOG OF BOREHOLE PAGE 3 of 4 

SANDY CLAY: same as 4.0-6.0' 
(5 R 5/41; some carbonaceous 

GRAVELLY SILTY SAND: same as 6.0-7.5'; 
clay; low t o  mediun p las t ic i t y ;  s i l t y ;  

ND: l i g h t  brom (5 YR 5/61 t o  
range (10 YR 8/61 and moderate 

(10 YR 5/41; mottled; 
t o  coarse-grained quartzose 
subangular; trace t o  some 

quartzose gravels; caliche; 
calcareous reaction; Lou 

10.0-12.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 

grading t o  GRAVELLY SANDY CLAY. 
1 7-6 GRAVELLY CLAYEY SAND: same as 8.0-10.0' a t  times 

12.0-14.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
12.0-12.7': SANDY CLAY: l i g h t  o l i ve  gray (5 Y 
6/41; m t r a t i f i e d ;  f ine- t o  coarse-grained 
quartzose sand; subangular t o  subrounded; trace 2- 
4 CRI gravels; reworked claystone; d i m  t o  
l i g h t l y  p las t i c i t y ;  s t i f f ;  darrp t o  dry. 
12.7-12.9': GRAVELLY SILTY SAND; moderately red (5 
R 5/61 t o  d i m  orange pink (5 YR 8/41; non- 
s t ra t i f ied ;  very fine- t o  coarse-grained sand; 
subengular t o  subrounded; 2-4 an gravels; s i l t y ;  
trace clay. 
12.9-13.0': SANDY CLAY: same as 12.0-12.7'. 

0 1 4 ! z v h 2 . 9 ' .  13.0-13.8': GRAVELLY S I L T Y  SAND: same as 12.7- 

p - a  
a- 

6.0-7.8' SAMPLE 
( W U S  only) 
PZ24890608 

8.0-11.6' SAMPLE 
P224890812 

8.0-9.6' SAMPLE 
(VOAS only) 
PZ24890810 

10.0-11.6' SAMPLE 
( v a s  only) 
P224891012 

12.0-13.8' SAMPLE 
P224891214 

8.71' 



0 n 

SAMPI rs  rni I ccm 
LITHOLOGIC DESCRIPTION OR OIHER lESlS 2 

t 
2 h  a 

u:c3 =Zw 4 E O  U R  
0 =-I mi= 

0 ./ 
PERFORMED 

NEU NO. P414189 LOG OF BOREHOLE PAGE .? OF 4 

12 .o- 13 .a' SAMPLE 
( M A S  only) 
P224891214 

11.0-15.3' SAMPLE 
<WAS only) 
PZ24891416 

14.0-15.3' SAMPLE 
Pa4891416 

21.0-28.0' SMPLE 
P226891628 



WELL NO. P 41 41 89 LOG OF BOREHOLE PAGE 4 O F 4  

21.0-22.0' SAMPLE. 
Recowred O.S/1.0' = 50%. 
CLAYSTONE: dark yellowish orange (10 YR 6/6); 
nonstratified; trace s i l t ;  medim plasticity; 
medim st i f f ;  deap. 

22.0-23.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

23.0-25.0' SAMPLE. 
Recwtred 0.0/2.0' = 0%. 

25.0-26.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

26.0-28.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: Same 8s 21.0-22.0'. 

TOTAL DEPTH = 28.0' 
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E.0 EVALUATION OF EXISTING DATA 

The following sections describe the approach that will be used to evaluated all existing data 
available from RFEDS. An example of the results of this type of evaluation for several MSSs 
is also presented. 

E.l APPROACH 

The fnst step in evaluating the existing data will be to obtain a l l  data pertinent to OU8 that is 
currently stored in RFEDS. All available data will be requested for groundwater and borehole 
samples from the wells and boreholes identified in Figure 1-19 and for surface water and 
sediment samples from the monitoring locations identified in Figure 1-12. Much of the data 
available from RFEDS have not been validated. Efforts are ongoing at RFP to validate these data 
to the extent possible. All data used as a basis for refining the understanding of each MSS and 
for scoping field investigations will be clearly identified as to whether the data has been 
validated. It is anticipated that as data validation efforts continue, that some of these data may 
be determined to be inaccurate or may be rejected resulting in additional rescoping of this 
RFI/RI. 

The data obtained from REDS will be evaluated to determine which data may reflect 
contamination attributable to OU8 MSSs. Statistical analyses such as calculation of minimum, 
maximum, and mean concentrations will be performed for some constituents in some media. All 
data will be compared to background data in an attempt to characterize the nature and extent of 
contamination associated with an IHSS. @ 

The background data that will be used in this evaluation are those provided in the Background 
Geochemical Characterization Report (EG&G, 1990). The Background Geochemical 
Characterization Report identifies separate environmental media, and through statistical analyses 
provides background concentrations for each media, or group of media. In that report, where 
sufficient data were available tolerance intervals were calculated for each parameter. When there 
was an insufficient number of samples or an insufficient number of detectable concentrations for 
a given constituent for the calculation of tolerance intervals, the Background Geochemical 
Characterization Report provides the maximum detected value. The analytical data obtained for 
OU8 will be compared to the upper tolerance limit (or both upper and lower tolerance limits for 
pH) or the maximum detected concentration for each parameter to determine if the concentration 
exceeds background. In addition, when the upper tolerance limit is exceeded the concentrations 
will be compared to the maximum concentration detected in background samples as an additional 
indicator of whether the concentration detected may be evidence of a release to the environment. 
When the pH of a sample is greater than the upper tolerance limit or less than the lower tolerance 
limit it will also be compared to the range of background values. 

Background data for media relevant to the evaluation of the nature and extent of contamination 
associated with OU8 are summarized in Tables E.1 to E.6 For the purposes of this evaluation, 
analytical data for surficial materials identified as artificial fill on borehole logs will be compared 

E- 1 
0 



(I) to background data for Rocky Flats Alluvium. Regardless of whether borehole logs identify 
bedrock as being weathered or not, all bedrock data will be compared to the background data for 
colluvial, weathered claystone and weathered sandstone. 

During the course of the preceding evaluation a list of potential contaminants at each sampling 
location will be developed. This list of contaminants will be compared to the contaminants 
known or expected to have been released from MSS(s) that may have contributed to the impacts 
detected at each location. This information will serve to either refine the understanding of 
releases associated with each MSS or to identify additional data that will be required to 
determine the source of the contamination detected. As such, this evaluation may result in a 
change in the type, number, and location of sampling points and the list of analytes for these 
samples. 

The data obtained during this evaluation will also be modelled spatially and temporally if the 
quantity and quality of the data available is sufficient. Some examples of the types of models 
that may be developed include plume maps and concentrations of contaminants versus depth or 
time. These models may assist in d e f h g  potential sources of contamination and in identifying 
data gaps to be investigated during field activities. 

E.2 EXAMPLE EVALUATION 

The following paragraphs present a preliminary evaluation of existing data obtained from the 
Rocky Flats Environmental Database System (RFEDS). This evaluation is for MSSs 118.1, 
118.2, 139.1(N), 139.1(S), 139.2, and 188. The data evaluated for these IHSSs consist of data 
for borehole and groundwater samples from wells in the vicinity of each MSS and for surface 
water and sediment samples from the monitoring stations located nearest to each MSS. The 
quality and completeness of the data evaluated for these MSSs is in question. Much of the data 
has not been validated, and it is possible that there is additional data for sampling points in the 
vicinity of these MSSs that was not obtained for this preliminary evaluation. 

E.2.1 MSS 118.1 - Solvent Spills West End of Building 730 

Documentation was not found of monitoring or sampling programs undertaken to determine the 
nature and extent of contamination potentially associated with this MSS. There are no wells or 
boreholes in the vicinity of the IHSS in the upgradient direction. The nearest upgradient well 
is P114689 which is located approximately 1,150 southwest of the MSS. This well was drilled 
in 1989 and completed as a piezometer in the alluvial aquifer. The nearest downgradient wells 
are wells P209189 and P209389, completed in bedrock, and well P209289, an alluvial well. 

Groundwater measurements near this site are limited. The following discussion is based on two 
downgradient wells, P209389 and P209289, both of which indicate a hydraulic connection of the 
surficial material with the underlying Arapahoe sandstone. This hydraulic interconnection may 
exist at the MSS and if so provides a pathway for contaminant transport into the bedrock aquifer. 
Water levels in wells P209389 and P209289 rise to within 12 feet of the ground surface. These 

E-2 



two wells are completed at different depths, one higher stratigraphically and open to both the 
surficial material and the sandstone; the other lower stratigraphically and open only to the 
sandstone. The second well’s water levels are lower than the first indicating a vertical hydraulic 
gradient. Given that the surfrcial material underlying this MSS is of a coarse nature and of a 
relatively high permeability, and the quantity and geochemical nature of the chemicals believed 
to have been released to the surficial materials (carbon tetrachloride and trichloroethene (TCE) 
both of which are dense non-aqueous phase liquids (DNAPLs)), it is likely that the groundwater 
was impacted. 

0 

Analytical data for well P114689 are limited to analyses of volatile organic compounds (VOCs), 
metals, inorganic constituents, and radionuclides in surficial material and bedrock samples taken 
during the drilling of this well in September 1989. Sampling and analysis of groundwater have 
not been performed at this well. A summary of the analytical data for samples from this well 
is presented in Table E.7 Several VOCs were detected in samples from various depths in this 
well (Figure E-1). Toluene, benzene, and carbon disulfide were detected in both alluvium and 
bedrock samples. The concentrations of these constituents do not display a clear trend of 
distribution with depth although the highest concentrations of toluene were detected in samples 
collected from 16 to 20 feet deep. Ethylbenzene was also detected in samples of alluvium taken 
at depths of 16 to 20 feet. Contamination of laboratory blanks with acetone and methylene 
chloride, two common laboratory contaminants, was indicated for a number of samples from this 
well. One sample taken from 20 to 22 feet contained 17 pg/g acetone. Laboratory blank 
contamination was not indicated for this sample. 

Metals detected in concentrations above background in samples of alluvium include barium, 
cadmium, copper, iron, lead, manganese, potassium, sodium, vanadium, and zinc. Although the 
concentrations detected in these samples exceeded the upper tolerance limit for background 
alluvium (except for cadmium and sodium for which an upper tolerance limit has not been 
calculated), most do not exceed the maximum background concentrations for each constituent. 
Cadmium, copper, and sodium concentrations in a sample taken within three feet of the ground 
surface exceeded their respective maximum background concentrations. Copper concentrations 
in samples taken from several other depths also exceeded the maximum background 
concentration. Copper was also detected at a concentration exceeding the upper tolerance limit 
but less than the maximum background concentration in the one sample of bedrock taken from 
this well. The only inorganic constituent that exceeded background was nitratehitrite in a sample 
taken from depths of 0 to 3 feet. 

@ 

Radionuclides detected at levels exceeding background in samples of alluvium were plutonium- 
239,240, radium-226, radium-228, strontium-89,90, tritium, uranium-233,234, uranium-235, and 
uranium-238. Only plutonium-239,240 and radium-226 were detected at levels greater than the 
maximum concentration detected in background samples. No radionuclides were detected at 
levels exceeding background in bedrock samples. 

Borehole samples were collected from wells F209189 and P209289 during drilling. Groundwater 
samples have been collected quarterly from well P209189 since September 1989. Tables E.8 to 

E-3 



E. 10 provide summaries of the analytical data available for these wells. Analyses of groundwater 
from well P209289 have been limited since that well is dry during most times of the year. The 
only analytical data for groundwater from this well are the results of the analysis of one sample 
of groundwater taken on May 31, 1991. No analytical data are available for well €909389. 

0 

The only VOC detected in borehole samples from well P209189 was methylene chloride. With 
the exception of the concentration in one sample of bedrock, methylene chloride was detected 
in concentrations less than the analytical detection limit. Laboratory blank contamination with 
methylene chloride was not indicated for any borehole samples from this well. Acetone was also 
detected in several samples, but contamination of laboratory blanks was indicated for those 
samples. Aluminum, arsenic, barium, calcium, lead, potassium, and vanadium were detected in 
surficial materials in concentrations exceeding their respective upper tolerance limits, but none 
were detected in concentrations greater than maximum background concentrations. The only 
metal that exceeded background in samples of bedrock was arsenic. The concentrations of 
arsenic, however, did not exceed the maximum background concentration for weathered bedrock. 
Only one sample of surficial materials was analyzed for radionuclides. The levels of gross alpha, 
radium-226, tritium, uranium-233,234, and uranium-238 in this sample exceeded background but 
only gross alpha, tritium, and uranium-238 were detected in concentrations greater than maximum 
background concentrations for alluvium. Plutonium-239 and tritium were detected in 
concentrations exceeding background in all samples of bedrock from this well. 

Several VOCs were detected in samples of surficial materials and bedrock from well P209289. 
Benzene, chlorobenzene, methylene chloride, toluene and trichloroethene (TCE) were detected 
in samples of both surficial materials and bedrock. Most of these compounds were detected in 
concentrations less than detection limits. No trend in concentration of these compounds with 
depth is evident. Acetone, chloroform, and 1,l-dichloroethene (1,l-WE) were also detected in 
samples of surficial materials. Metals detected in concentrations greater than background were 
arsenic, barium, copper, and manganese in surficial materials and arsenic, beryllium, iron, and 
zinc in bedrock. None of the concentrations of metals detected were greater than their respective 
maximum background concentrations. Americium-241, radium-226, tritium, uranium-233,234, 
and uranium-238 were detected in above-background concentrations in samples of surfkial 
materials. The concentrations of americium-241 and tritium exceeded maximum background 
concentrations. Analysis of radionuclides was not performed for bedrock samples. 

Groundwater samples from well P209189 have contained a number of VOCs including carbon 
tetrachloride, chloroform, 1,l-dichloroethane (l,l-DCA), 1,2-dichloroethane (1,2-DCA), l,l-DCE, 
1 ,2-dichloroethene (1,2-DCE), perchloroethene (tetrachloroethene, PCE), and TCE. The 
concentrations of theses compounds detected are generally less than analytical detection limits. 
Many of these compounds, l,l-DCA, 1,2-DCA, 1,l-DCE and 1,2-DCE, are degradation products 
of PCE and TCE. Calcium and iron are routinely detected in concentrations exceeding 
background in groundwater from this well, however, the concentrations of calcium detected have 
all been less than the maximum background concentration. Magnesium was also detected at a 
concentration greater than background on one occasion. Americium-241, cesium- 137, plutonium- 
239,240, radium-226 and tritium have been detected in groundwater samples in concentrations 
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exceeding background. Bromomethane and chloroform were detected in the one sample of 
groundwater from well p209289. This sample was not analyzed for metals or radionuclides. 

The available analytical data indicate that releases from MSS 118.1 may have impacted surficial 
materials, bedrock, and groundwater. This conclusion is tenuous in that it is based upon data of 
limited quantity and quality. Data on soil and groundwater conditions immediately upgradient 
from this IHSS are lacking and are needed in order to define the source of the contaminants 
detected in wells downgradient from the MSS. The data available for well PI 14689 is of limited 
use at this time due to the considerable distance between this well and the IHSS and due to the 
lack of data for groundwater from this well. The data available for this well may be useful in 
future investigations when establishing upgradient conditions for this, and other, MSSs. 
Upgradient, site and proximal downgradient monitoring wells are recommended. Geologic and 
hydrogeologic information should be recorded at these proposed groundwater monitoring well 
sites. Groundwater sampling should occur on a quarterly basis and water level measurements 
should be taken monthly. 

Borehole sample and groundwater data from wells P209189 and no9289 indicate that a wide 
variety of VOCs have impacted soils and groundwater in the vicinity of these wells. In addition 
to the detection of carbon tetrachloride, the detection of K E ,  TCE, and a number of degradation 
products of these compounds is notable. These data indicate that the possibility TCE may have 
been released during the documented spill cannot be ruled out at this time. In addition to 
gathering data specific to this IHSS, research into other possible sources of contamination in this 
area is needed. a 
This IHSS is located within the North Walnut Creek drainage basin. The surface-water runoff 
from this site flows northeast through a series of culverts and swales to a sump at the north edge 
of the PA. A 60-inch storm pipe conveys the runoff from this sump north to a 72-inch storm 
pipe which discharges into North Walnut Creek. 

The closest surface-water monitoring site along this drainage path is SW102, which is located 
approximately 750 feet downstream. Sediment sampling site SED120 is located further 
downstream, approximately 950 feet from this MSS. The water-quality data obtained from 
SW102 and SED120 cannot be used to reliably interpret the impacts from this MSS. The 
surfacewater from other MSSs also drain to this monitoring site, making it difficult to isolate 
the source of any constituents found in the samples. Additional surface-water and sediment 
sampling at sites located closer to IHSS 118.1 will be required. 

E.2.2 IHSS 118.2 - Solvent Spill South End of Building 776 

No wells or boreholes are located in the immediate vicinity of this MSS. The nearest upgradient 
well is P114689 which is located approximately 900 feet southwest of the MSS. The analytical 
data available for this well are presented in Subsection E.2.1. The nearest downgradient wells 
are wells 2386, completed in bedrock, and 2486, completed in alluvium, which are located 
approximately 450 feet to the east-northeast. Groundwater samples from well 2386 have been a 
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collected since March 1987. A summary of the analytical data for these samples is presented in 
Table E.11. The only analytical data available for well 2486 are the results of the analysis of 
VOCs in one groundwater samplecollected on June 12, 1991. No VOCs were detected in this 
sample. 

0 

The two wells downgradient of this MSS provide some information on the hydrogeologic 
conditions that may exist at the MSS. The surficial materials are underlain by Arapahoe 
Formation claystones and silty claystones. There is 8.2 feet of gravel above bedrock in well 
2386 and 7.2 feet of clayey gravel, caliche and clay in well 2486. The surficial material is thin 
in both of these wells. Well 2486, open to the surficial materials, is dry most of the time. Given 
the hydrogeologic conditions which may exist at the JHSS, it is not likely that a contaminant 
would have moved very far from the point of release. Solvents, such as DNAPLs, if they have 
been introduced to the groundwater would most likely be found as isolated lenses in 
paleotopographic lows. 

Carbon tetrachloride, methylene chloride, trans- 192-dichloroethene, and TCE have been detected 
in groundwater samples from well 2386. Calcium concentrations in groundwater from this well 
routinely exceed the upper tolerance limit but do not exceed the maximum background 
concentration. No radionuclides have been detected in concentrations greater than background 
in groundwater from this well. 

Based on the limited amount of data available, it appears that groundwater in the vicinity of MSS 
118.2 may have been impacted by releases from the MSS. As discussed in Subsection E. 1 for 
IHSS 118.1, the data available for well P114689 are of limited use at this time for defining the 
nature and extent of contamination associated with this MSS due to the separation between the 
well and the IHSS and the lack of groundwater data for this well. The presence of a number of 
VOCs in groundwater downgradient from this JHSS points to the need for further research into 
the types and quantities of materials that may have been released from this MSS as well as 
research into other possible sources of contamination in the vicinity. Data gaps include a lack 
of hydrogeological and groundwater geochemical data. It is recommended that groundwater 
monitoring wells be installed on-site and proximally downgradient; hydrogeological and 
geochemical data should be collected. 

This IHSS is located within the South Walnut Creek drainage basin. The surface-water runoff 
from this site flows southeast through an underground storm sewer system, discharging into the 
natural drainageway of South Walnut Creek located south of Building 980. This drainageway 
then discharges into another storm sewer system which carries the storm runoff around the south 
side of Building 991 and discharges back into South Walnut Creek east of the PA. The runoff 
then flows east passing under the Northeast Perimeter Road and into the B-Series ponds. 

The closest surface-water monitoring site along this drainage path is SW122, which is located 
approximately 1800 feet downstream in the drainageway south of Building 980. Sediment 
sampling site SED012 is located further downstream, approximately 4400 feet along the flowpath ~- 

from this MSS, at Pond B1. The water-quality data obtained from SW122 cannot be used to 
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reliably interpret the impacts from this IHSS. The surface-water from other MSSs also drain to 
this monitoring site, making it difficult to isolate the source of any constituents found in the 
samples. No data for sediment sampling site SED012 was requested from RFEDS due to the 
great distance between the site and the IHSSs being analyzed. Therefore, additional surface- 
water and sediment sampling at sites located closer to MSS 118.2 will be required. 

0 

E.2.3 IHSS 139.1(N) AND (S) - Hydroxide Tank Area (Bldgs. 771 & 774) 

There are limited data available that would assist in the definition of the nature and extent of 
potential contamination associated with releases from MSSs 139.1(S) and 1 3 9 . 1 0 .  There are 
no wells located near or downgradient from the site of the NaOH releases ( M S S  139.1(N)). All 
of the tanks in this IHSS are above the high water level elevation based on water level elevations 
recorded for wells P119189 and P119089 since their installation in 1989. At both wells the 
alluvial material is thin, from 8 to 11 feet. Although these wells are upgradient of the MSS, they 
are within 100 feet, and conditions similar to the well site conditions may exist at this IHSS. 
Relatively impermeable materials at shallow depths (Arapahoe Formation claystone at about 8.0 
feet below the surface in well P119089 and clay at about 4.0 below the surface in P119189) most 
likely prevent a downward migration of potential contaminants and limit saturated thickness. As 
indicated by the high water level map for the uppermost hydrostratigraphic unit depicted in 
Figure 1-27, groundwater flows in a strong northerly gradient toward North Walnut Creek, 
essentially ridding the groundwater system of potential contaminants as seeps into the surface 
water system along the drainage valley walls. Standing water described as currently existing 
around T-107 and T-108 is most likely due to ponding of runoff which is held by low 
permeability surfcial materials and does not reflect the level of the water table. Any 
contaminants which may have entered the water table aquifer due to releases at these sites are 
believed not to have entered bedrock and would most likely have left the groundwater system 
almost immediately. Therefore it is considered, that although there are no on-site or proximal 
downgradient wells by which contamination of the groundwater could be identified, because of 
the hydrogeologic conditions and the nature of the material released it is unlikely that the 
groundwater system has been impacted. 

The nearest wells upgradient and downgradient from IHSS 139.1(S) are the same as those 
discussed in Subsections E.2.1 and E.2.2 for IHSSs 118.1 and 118.2. The one spill attributed to 
this site was believed to have been properly cleaned-up, however it was possible that some 
overflowing liquid infiltrated the soil beneath Building 771. Water level measurements recorded 
for two nearby, downgradient wells in this area, P209289 and P209389, indicate that the highest 
recorded water level is over 11 feet below the ground surface. The surficial materials described 
in these wells indicate a relatively permeable material underlies the KOH tank, however, it is 
unlikely that the small amount of contaminant that may have escaped cleanup efforts would have 
infiltrated the groundwater system. Also the groundwater data from the downgradient wells do 
not indicate any contaminant which may be attributable to the IHSS. The constituent that would 
be detected in excessive concentrations, potassium, is a naturally occurring element. Although 
data gaps do exist since there are no upgradient and downgradient monitoring wells in the 
immediate vicinity of the IHSS, elevated concentrations of this element would not necessarily 
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indicate contamination due to the spill. Due to the nature of the liquids released from these 
IHSSs, it is unlikely that any residual impact to any environmental media would be detectable 
except in the immediate vicinity of the releases. 

@ 
These two IHSSs are located within the North Walnut Creek drainage basin. The surface-water 
runoff from these sites flow northeast through a series of culverts and swales to a sump at the 
north edge of the PA. A 60-inch storm pipe conveys the runoff from this sump north to a 72- 
inch storm pipe which discharges into North Walnut Creek. 

The closest surface-water monitoring site to MSS 1 3 9 . 1 0  is SW086, located adjacent to the 
north side of this MSS and the closest monitoring site to MSS 139.1(S) is SW102, which is 
located approximately 600 feet downstream to the north. Sediment sampling site SED120 is the 
nearest downstream monitoring site, located approximately 250 feet from IHSS 139.1(N) and 
approximately 800 feet from MSS 139.1(S). The average dissolved sodium concentration based 
on 11 samples between January 1990 and October 1991 is 40.1 mgh, compared to a background 
concentration of 35.1 mg/l. This indicates a slightly elevated concentration of sodium in the 
surface-water %t this monitoring site. 

The recorded water-quality data obtained from SW102 and SED120 cannot be used to reliably 
interpret the impacts from IHSS 139.1(S). The surface-water from other IHSSs also drain to 
these monitoring sites, making it difficult to isolate the source of any constituents found in the 
samples. Additional surface-water and sediment sampling at sites located closer to MSS 
139.1 (S) will be required. 

E.4 IHSS 139.2 - Hydrofluoric Acid Tank Area (Bldg. 714) 

The nearest wells to this MSS that may assist in evaluating the nature and extent of 
contamination associated with the IHSS are the Same as those discussed in Subsections E.2.1 and 
E.2.2 for IHSSs 118.1 and 118.2. The data from these wells do.not indicate any impacts that 
may be attributable to MSS 139.2. Any residual impact from these releases, if detectable, would 
likely be confined to the immediate vicinity of the IHSS and would be unlikely to have impacted 
groundwater. 

This MSS is located within the North Walnut Creek drainage basin. The surface-water runoff 
from this site flows northeast through a series of culverts and swales to a sump at the north edge 
of the PA. A 60-inch storm pipe conveys the runoff from this sump north to a 72-inch storm 
pipe which discharges into North Walnut Creek. 

The closest surface-water monitoring site along this drainage path is SW102, which is located 
approximately 600 feet downstream. Sediment sampling site SED120 is located approximately 
750 feet further downstream. The water-quality data obtained from SW102 and SED120 cannot 
be used to reliably interpret the impacts from this MSS. The surface-water from other MSSs 
also drain to this monitoring site, making it difficult to isolate the source of any constituents 
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found in the samples. Additional surface-water and sediment sampling at sites located closer to 
mss 139.2 will be required. a 
E.5 IHSS 188 - Acid Leak (Southeast of Building 374) 

There is a limited amount of data available that would assist in defrning the nature and extent 
of contamination potentially associated with this MSS. Hydrogeologic conditions in the area are 
expected to be similar to that found in Well P114789 over 400 feet to the south of the MSS. 
In this well 26 feet of clayey sand overly Arapahoe claystone. High water levels are within six 
feet of the ground surface. It is likely that a small acid spill at the MSS with similar 
hydrogeologic conditions, would be rapidly diluted if it reached the water table given the 20-plus 
feet of saturated material that exist during periods of high water levels. The nearest 
downgradient well, 1986, is located approximately 900 feet to the northeast. Due to the distance 
between this well and the MSS, the presence of other potential sources of contamination between 
the well and the MSS, and the small quantity (55 gallons maximum) of liquid released during 
the incident, it is improbable that any impacts attributable to this release would be detected in 
this well. Any residual impacts from this release, if detectable, would likely be confined to 
sdicial  materials in the immediate area of the release. 

This MSS is located within the North Walnut Creek drainage basin. The surface-water runoff 
flows east from this site overland to the unnamed tributary to North Walnut Creek and then 
northeast in a series of open drainageways and culverts to a storm sewer system which discharges a into North Walnut Creek. 

The closest surface-water monitoring site along this drainage path is SW018, which is located 
approximately 1150 feet downstream along the natural drainageway. Sediment sampling site 
SEDOlO is located near SW018 approximately 1000 feet downstream from this IHSS. The water- 
quality data obtained from SW018 and SEDOlO cannot be used to reliably interpret the impacts 
from this IHSS. The surface-water from other MSSs also drain to this monitoring site, making 
it difficult to isolate the source of any constituents found in the samples. Additional surface- 
water and sediment sampling at sites located closer to MSS 188 will be required. 
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TABLE E.l 
BACKGROUND CONCENTRATIONS FOR ROCKY FLATS ALLUVIUM 

Uppa T O ~ ~ C C  L h i t  (e) 
Maximum Concentration (rtlsns) 

Metals 

Aluminum Antinmy Arsenic Barium Beryllium cadmium Calcium' Cesium (Ihromium' Cobalt Coppa' Iron Lead' Lithium' 

13419.4w7 4.2988 79.4928 4.7040 8430.1986 19.9897 .. 11.1314 13753.57lS 12.1% 

40800.0 33.2U 41.7 209.0 19.0 3.2 lS7000.0 %8.OU 69.6 28.1 16.6 33700.0 25.7 31.3 

k p u i m m  

2484.2373 

5570.0 

Inorganic Constituents 

Hacmy' M o l ~ m '  N W '  pocrdmn Sdadmn SPwa Sodim SooOimn' l tdhm'  Tlo' Vlo.mbm' Zinc' 

234.9950 21.4229 1~~7.9829 .. 37.1857 39.7143 

656.0 0.32 41.0 54.2 4020.0 12.0U 40.9 484O.OU 226 5.4U 312.0 70.0 T1.6 

Nltrstel 
Bicarbonate carbonate CXIoride Cyanide PH Nitrite' Sulfate 

95174 

Amaicium- 
241 

0.0135 

0.01 

NA NA NA 6.3858 NA 

Maximum Concentration (mg/kg excqt pH) 9.1 4.3 

Cesium- , Uranium Uranium Uranium 
137 Alpha Beta Plutonium239 Radium-226 Radium-228 Strontium90 Tritium' -233,234 235 -238 

0.0669 39.3636 36.8150 0.0150 0.6513 1.9561 0.72% 0.4147 0.6558 0.0741 0.6830 

0.2 42.0 44.0 0.02 0.9 22 1.2 0.44 3.4 0.1 3.2 

Minimum Concentration (m& except pH) 7.0 NA NA 

Radionuclides 

~~ ~ 

NA = NU applicable .. = Value not calculated U = Concentration below detection limit I Value for North Rocky Flats Alluvium ' Concentration in pCilml 



TABLE E.2 
BACKGROUND CONCENTRATIONS FOR COLLUVIUM, WEATHERED CLAYSTONE AND WEATHERED SANDSTONE 

Aluminum 

Metals 

Antimny Arsenic Barium Beryllium Cadmium Calcium' Cesium Ommium' Cobalt Coppa' Iron Lead' Lithium' 

4.0203 121.8903 3.4013 7566.5613 10.3477 .. 16.2533 14726.3649 18.6811 11.6003 

16.2 10.8 491.0 10.3 2.6U 44300.0 516.0U 21.3 29.7 26.7 38100.0 28.2 48.4U 

- 
TOlcraOce Limit (Ill&) E 3  Maximum Concentration (mg/lrg) 

Inorganic Constituents 

bhprimn MuupDm k m y '  Mdyt&nw' N M '  Pauaiom sdcnimn S i l w  Shvmimn' 'Ttdbm' Th' V&' zioc' 

.. 23.7320 62.3409 n99.1426 203.0125 13.4310 20.1842 64.0615 

5580.0 737.0 0.44 48AU 62.4 3090.0 12.8U 33.5 3680.0 113.0 5.0U 441.0 40.9 129.0 

Carbonate C&laide Cyanide Nitrite' 

9.5161 

N A  NA N A  7.2914 N A  NA 

Amricium- 
241 

9.1 2.5 

7.2 N A  N A  

Cesium- Uranium Uranium Uranium 
137 Alpha LMn Plutonium239 Radium-226 Radium228 Strontium90 Tritium' -233,234 235 -238 

0.0745 48.4255 34.1512 0.0209 1.1379 2.0537 0.6119 0.2875 0.9830 0.17% 1.0429 

0.2 48.0 34.0 0.02 1.3 2.1 0.8 0.39 26  0.3 2 3  

Radionuclides 

NA = Not applicable .. = Value not calculakd U = Concentration below detection limit ' Value for North Rocky Flats Samples Concentmion in pCi/ml 



TABLE E 3  
BACKGROUND CONCENTRATIONS FOR UPPER MOST FLOW SYSTEM GROUNDWATER SAMPLES 

Aluminum 

Upper Tolerance Limit (mgn) 

Maximum Concentration (mgll) 

Dissolved Metals 

Antirmny Arsenic Barium Beryllium Cadmium Calcium Cesium Ouomium Cobalt Copper Iron Lead Lithium 

62.5908 

0 . N  0.01u 0.222 0.00su 0.OlII 196.0 2 . N  0.02U 0.05U 0.0477 0.944 0.03% 0.4 

Magnesium 

16.0S1 

179.0 

Manganese Maavy Molybdenum Nickel Potassium Selenium Silva Sodium Strontium 'Ihallium TI V d i u m  Zinc 

0.2133 .. 46.7359 

0.686 0.0008 0 . N  0.0432 11.3 0.221 0.03U 714.0 7.12 0.05U 1.OU 0.05U 0.141 

Inorganic Constituents 

Cyanide 

NA 

0.01u 

NA 

11 Maximum Concentration (mgA except pH) 11 680.0 

N I W  
PH Nibite su1fat.c 

8.2190 3.4338 61.0794 

6.3897 NA NA 

8.6 6.5 1800.0 

6.3 NA NA 

10.6716 

Amaicium- 
241 

Upper Tolaence Limit @ci) 0.0161 

Maximum Concentration @Ci) 

Cesium Uranium Uranium Uranium 
137 Alpha Beta Rutonium-239 Radium226 Redium-228 Stnmtium90 Tritium -233,234 235 -238 

0.5061 55.0708 59.6331 0.01so 96.2939 0.9004 359.0676 20862 25.5702 

0.5 200.0 220.0 0.03 170.0 213 430.0 0.1 7.74 76.9 

Radionuclides 



TABLE E.4 
BACKGROUND CONCENTRATIONS FOR LOWER MOST FLOW SYSTEM GROUNDWATER SAMPLES 

Aluminum 

0.327 

Dissolved Metals 

Antimny Arsenic Barium Beryllium Cadmium Calcium Cesium Clmmium Cobalt Coppa Iron Lead Lithium 

49.2824 

0 . N  0.0186 0.2U O.00W O.00W 167.0 2.W 0.01TI 0.05U 0.0695 0.0539 0.024 1.79 
A 

Magnesium Manganese M a ~ u r y  Molybdenum NicW Potassium Selenium 

45.7 0.846 0.0003 0 . N  0.04u 21.9 0.041 

Inorganic Constituents 

Silva Sodium Strontium Thallium Tin Vanadium Zinc 

.. 231.8338 0.2234 

0.03U 454.0 2.03 0.04U 1.OU 0.05U 0.374 

Up~a T01-a Limit (m except pH) 

N I W  
Bicarbonate carbonate Chloride’ Cyanide PH Nitrite 

274.7981 28.6813 10.9077 6.4068 

NA 

25 .O 

Radionuclides 

NA NA 6.2443 NA 

230.0 0.OlU 10.4 3.6 

Minimum Concentration (mgn except pH) NA NA NA NA 7.0 NA 

Amricium 
241 

Uppa Tolmce Limit (pCii) 0.05% 

Maximum Concentration @ci) 

Cesium Uranium Uranium Uranium 
137 Alpha Bda Plutonium239 Radium-226 Radium-228 Strontium90 Tritium -233.234 235 -238 

0.7837 25.3930 30.495’7 0.01 13 0.8554 420.41 14 0.9438 6.2485 

0.85 38.9 43.8 0.01 0.6 1.0 340.0 1.7 1 1.59 



TABLE E 5  
BACKGROUND CONCENTRATIONS FOR SURFACE WATER SAMPLES 

Aluminum 

60.4235 

293.0 

Total Metals 

Antimony Arsenic Barium Beryllium Cadmium Calcium' Ccsium ayOmium Cobalt Coppu Iron Lead Uthium' 

43.3634 .. 87.1476 .. 

0 . N  1.03 4.49 0.0101 0.0644 226.0 253 0.275 0.489 0.607 3220.0 0516 0.1U 

Magnesium 

Uppa Tolaance Limit (men) 

Maximum Concentration (mg/l) 

h h g a w c  Macury Molybdenum Nickel FDtassium Selenium Silva Sodium' Strontium lhallium Tin Vanadium Zinc 

1.9654 .. 23.0992 .. , 0.376s 

n . 7  0.0014 0 . N  0.646 10.2 0.02SU 0.148 33.7 1.46 0.ON 0.969 1.65 2.68 

Dissolved Metals 

Aluminum Antimony 

Uppa Tolaance Limit (mgn) 

Maximum Concentration (I@) 0.N 

i 

Arsenic Barium BaYllium cadmium Calcium' cesium thomium Cobalt coppa Iron Lcad Lithium' 

37.8275 

0.018 0.211 0.00SU O.WN 216.0 2N 0.02U 0.WU 0.0278 16.7 0.0131 0.102 

NA = NaC applicable _. = Value not calculated U = Concentration below deteclion lilnit ' Value for North Rocky Flats Surface Water 

Magnesium 

Uppa Tolaance Limit (mgll) 

Maximum Concentration (mg/l) 

6.41 18 

(Shcet 1 of 2) 

hlmgmae Macury Molybdenum Nick1 Potassium Selenium S i l v a  Sodium' Strontium lballium Tin Vanadium Zinc 

O.SO96 .. 22.4768 

1.1 0.0013 0 . N  0.04u 2 6  0.0124 0.03U 35.2 0.967 0 . m  LOU 0.osu 0.102 



TABLE E.5 (Cont.) 
BACKGROUND CONCENTRATIONS FOR SURFACE WATER SAMPLES 

Americium 
241 

0.1769 

0.372 

Inorganic Constituents 

ccsium- M u m  Uranium Urdum 
137 Alpha Beta Plutonium239 R8dium-226 Rndium-228 Strontium90 Tritium -233334 235 -238 

3.9312 177.4289 163.2045 1.4577 29.2468 64.2265 1.6121 2022.4548 1.1054 0.1863 0.9186 

12.0 440.0 420.0 4.4 30.0 24.0 1.95 980.0 1.51 0.22 1.4 

h a  Tolaance Limit (@I cxccpt pH) NA NA NA N A  5.5825 NA NA 

NA 

Maximum Concentration (@I urccpt pH) 1900.0 5.ou 62.0 0.0452 9.8 11.0 

Minimum Concentration (mgA except pH) NA NA NA NA 5.0 NA 

Radionuclides 

NA = Not applicable .. = Value not calculated U = Concentration below detection limit ' Value for North Rocky Flats Surface Water 

(Sheet 2 of 2) 



TABLE E.6 
BACKGROUND CONCENTRATIONS FOR SEDIMENT SAMPLES 

- 
Uppa T o l a ~ n ~ e  Limit (m) 
Maximum Concentration (mg/k@ 

* 

Metals 

Aluminum Antimny Arsenic Barium Bayllium Cadmium Calcium &dum Clmmium Cobalt Coppa Iron Lead utbim 

8994.7474 20.8456 15664.9050 18.8158 

21600.0 42.1U 13.0 182.0 3.N 3.3u 52500.0 7020U 30.4 35.1u 22.0 15ooo.o 49.1 70.2u - 

41 10.0 

h h s n d m n - m  Mdmw NicLsl Rudm Sdaiim~ Silvar Scdimn Smainm Tbrllimn lln Vmdimn Z ~ K  

.. 24.1350 91.7952 357.6192 

352.0 0.35u 70.2U 29.9 351o.ou 2N 6.8 351O.OU 397.OU 4.2U 70.2U 50.2 79.8 

Inorganic Constituents 

Upper Tolaance Limit (-8 excepl pH) 

Ntr& 
Bicarbonate Carbonate Chloride Cyanide PH NMtC Sulfate 

8.9280 

NA 

Radionuclides 

NA NA 5.9878 NA NA 

8.7 13.0 

6.1 NA 

Maximum Concentration @cig)  

NA = Nd applicable .. = Value not calculated U = Concentration below detection limit 

1.5765 

Radium-228 Strontium90 I 
1.101s 1.1157 

23 0.99 0.97 

1.6135 I 0.9710 I 0.8462 
~ _ _ _ _ _ _ _  

1.48 1.34 1.3 
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TABLE E.7 (Cont.) 
SUMMARY OF CONSTITUENTS DETECTED IN CONCENTRATIONS ABOVE BACKGROUND 

IN BOREHOLE SAMPLES FROM WELL P214689 

E42890002 

E42890003 

E42890204 

E42890306 

€532890406 

E42890608 

E42890810 

€532890812 

FZ42891012 

E42891214 

E42891216 

E42891416 

E42891618 

E42891620 

E42891 620D 

E42891820 

E42891820D 

€532892022 

E42892224 

€532892226 

E42892426 

0.0-1.6 

0.0-3.0 

2.04.0 

3.0-6.0 

4.0-6.0 

6.0-8.0 

8.0-10.0 

8.0-12.0 

10.0-12.0 

12.0-1 3.8 

12.0-16.0 

14.0-16.0 

16.0-17.8 

16.0-20.0 

16.0-20.0@Ip.) 

18.0-20.0 

18.0-20.0@Ip.) 

20.0-22.0 

22.0-24.0 

22.0-26.0 

M.0-26.0 

NA 

7540 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N A  

NA 

NA 

37.9 

NA 

NA 

N A  

NA 

N A  

N A  

NA 

45.3 

NA 

NA 

N A  

N A  

NA 

NA 

N A  

N A  

NA 

NA 

NA 

NA 

6.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

0.031 

NA NA 

0.018 

NA NA 

NA NA 

NA NA 

NA NA 

NA . NA 

NA NA 

37.7 0.016 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

1.1 

NA 

0.7 

NA 

0.8 

NA 

0.9 

NA 

NA 

0.7 

NA 

NA 

1.3 

NA 

NA 

0.8 

NA 

NA 

NA 

2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

0.69 

NA NA 

NA NA 

0.83 

NA NA 

1.33 1.04 

NA NA 

NA NA 

NA NA 

NA NA 

0.95 

0.99 

NA NA 

NA NA 

0.70 

NA NA 

0.77 

NA NA 

NA 

0.84 

NA 

NA 

0.83 

NA 

NA 

NA 

NA 

NA 

0.86 

0.73 

NA 

NA 

0.91 

NA 

0.92 

NA 

V = Validated and valid 
NA = Not analyzed 

A =Validated and valid with q d i i e c s  
B = Constituent deiedcd in labaratary blank 

J = Decscced at ancentration less than ddection limit ND =Not ddected 

( S b a l  2 ol2) 



TABLE E S  
SUMMARY OF CONSTITUENTS DETECTED IN CONCENTRATIONS ABOVE BACKGROUND 

IN GROUNDWATER SAMPLES FROM WELL E209189 

1.1- 

Sample Number Sample Date W) W) 
ollarofonn Dichlomdhanc 

1.2- 1.1- 1.2- 

W) W) W) W) W) (mgn) 
Dichlaocchaae Dichloroe(hene Dichlaocthene kchlorodhcne Trichloroethac Calcium 

GSEP19890989001D 

GSEPl989039000 1 

SEPl989-060 1-02-0830 

GW00303IT 

GW00617lT 

GW01024IT 

GW01389FT 

GW01582lT 

GW01814m 

n-SEP-W(Dup.) 

02-MAR-90 

0 1 - m - 9 0  

31 -AUG-90 

08-NOV-90 

22-MAR-91 

06-KIN-91 

26-NL-91 

10-0CI'-91 

ND 

ND 

ND 
2J 

1AJ 

2AJ 

ND 
ND 

ND 

3AJ 

7 

ND 

21 

ND 

ND 

1J 

ND 

ND 

3AJ 

ND 

ND 

ND 
2AJ 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

1AJ 

ND 
ND 

3J 

2AJ 

2AJ 

ND 

ND 

ND 

ND 

7 

11 

ND 
N 

N 

31 

ND 

ND 

3AJ 

14 

2J 

6 

4AJ 

9 v  

4J 

2J 

ND 

GSEP19890989001 

GSEP19890989001D 

GSEP19890390001 

SEP1989-0601-02-0830 

GW00303IT 

GW00617lT 

GWOl024lT 

GWO 1389IT 

GW01582lT 

GW01814IT 

n-sw-w 
n-SEP-89(Dup.) 

02-MAR-90 

01-m-90 1.530 

31-AUG-90 0.196 

08-NOV-90 

22-MAR-91 

06-KIN-91 0.288 

26-NL-91 0.463 

10-OCT-91 

0.063 

0.063 

19.50 0.08076 

NA 

0.5405 

NA 

NA 

0.09905 

0.335 

0.335 

1.036 0.05905 

0.028 

NA NA 

3.56 

0.2286 

0.1498 

0.1513 

0.442 

NA 700 

NA 700 

NA NA 

NA 

NA NA 

2631 619 

782.2 

NA NA 

NA 

NA 

V = ValidfUed m valid 
NA = Not analyzed 

A = Validated and valid with qualifiers 
B = Constituent detected in laboratoly blank 

I = De(etted at concentration less than detection limit ND = Not dekted 

8V 

28 

31 

10 

8V 

1sv  

4J 

31 

ND 

80.80 

115.00 

67.80 

76.00 

75.90 

98.20 

64.60 

60.50 

70.50 



TABLE E.9 
SUMMARY OF CONSTITUENTS DETECTED IN CONCENTRATIONS ABOVE BACKGROUND 

IN BOREHOLE SAMPLES FROM WELL P209189 

Methylene 
Ql ldde  
Wa) 

mmnlum- Radtum- urpnhm- U m h -  
Aluminum A r s d c  Barhm W u m  Le& Rd.wlum Vbaadlum Alpla 239,240 226 233.234 238 Trlrlum 

(mSne) ( m m  (m&) (m-1 (m&) ( m a )  (m&) @an) p g )  w g )  we) w g )  -11 

SEP1989BR1214 12.3-14.3 3AI NA NA NA 

SEP1989BR1618 16.3-18.3 3A1 NA NA NA 

SEP1989BR1622 16.3-223 NA 

SEP1989BR1622D 16.3-223(Dup) NA 

5.3 

NA NA 

NA NA 

NA 

NA 

NA NA NA 

NA NA NA 

0.04 

NA NA 

SEP1989BRZ021 2 0 . ~ 1 . 3  w NA NA NA NA NA NA NA NA NA 

SEP1989BR2223 2 2 . ~ 3 . 3  N NA NA NA NA NA NA NA NA NA 

V = V a l W  md valld 
NA = NU analpmi 

A =Valldatsdand valld wi01 guallh 
B =Cca&umt detsasd In labaatq b h k  

J I Wasd al CDoCQtRflm laa than dsrscllm Umll ND = N u  &ectal 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA 

NA 

1.4 

1.4 

NA 

NA 



TABLE E.10 
SUMMARY OF CONSTITUENTS DETECTED IN CONCENTRATIONS ABOVE BACKGROUND 

IN BOREHOLE SAMPLES FROM WELL P209289 

Acetone Benzene 
1.1- Methylene 

~lmbenzenc ~lmfonn Dichlaudhent Chlblaide Tolueoe Trichloroclhene Arsenic Barium Bayllium Coppa 

0 0 6 w w 6 w w  0 (msne) (mene) (msns) (mens) 

. % n p l c W  ssmpleWth(fse0 (me/ke) (msns) 

A m r i C i U m -  Radium- uraniw UrElllium 
Zinc 2.41 226 Tritium 233.234 238 

(WW ws) 0 WE) WE) 



TABLE E.l l  
SUMMARY OF CONSTITUENTS DETECTED IN CONCENTRATIONS ABOVE BACKGROUND 

IN GROUNDWATER SAMPLES FROM WELL 2386 

23-8603-18-87 

23-86-0624-87 

23-86-09-23-87 

23-8601-15-88 

23-86-03-21-88 

23-06-05-23-88 

23-86-09-08-88 

23-86-1 1-30-88 

23-06-03-01-89 

G23861189004 

G23860390001 

0-23@6-0524024910 

GWOO616IT 

GWO 11 WIT 

GWO 1364IT 

GWOl58lIT 

GWOl8lm 

GW02224IT 

V = Velidsted and valid 
NA = Not aaal@ 

i 8 - m - m  ND 4 NA ND 

24-m-m ND ND NA ND 
23-SEP-81 ND 5 NA ND 

15-JAN-88 7 NA 13 ND 
21-MAR-88 ND NA 16 ND 

23-MAY-88 ND NA ND ND 
08-SEP-88 ND NA ND ND 
30-NOV-88 ND NA ND ND 

01-MAR-89 ND ND ND ND 

06-NOV-89 ND NA ND ND 

22-MAR-90 ND NA ND ND 
25-MAY-90 ND NA m ND 
14-NOV-90 ND NA ND 6v 

24-APR-91 ND NA ND ND 

31-MAY41 ND NA 7 ND 

01-AUG-91 ND NA ND ND 

0 7 - m - 9 1  ND ND ND ND 

13-JAN-92 ND NA ND ND 

A = Validated and valid with qualifias 
B = Constituent detcded in labaatory blank 

J = Detraed at concentration l a  then dc(bdion limit 

NA 

NA 

NA 

96.4941 

98.7690 

95.7839 

NA 

NA 

NA 

94.20 

NA 

NA 

100.00 

NA 

NA 

NA 

NA 

ND =Not de(ected 

NA 

NA 

NA 

0.1262 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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